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$1RQ7HFKQLFDO2XWOLQHRI0RGHO$UFKLWHFWXUH
%\$ULOG8QGHUGDO
ZLWKLQSXWVIURP6WHLQDU$QGUHVHQ%MDUW+ROWVPDUN-RQ+RYL/DVVH5LQJLXV2ODY
6FKUDP6WRNNH$VEM¡UQ7RUYDQJHU-¡UJHQ:HWWHVWDGRJ$VEM¡UQ$DKHLP
7KHEDVLFHOHPHQWV
7KH RYHUDOO SXUSRVH RI WKH SURMHFW LV WR GHYHORS D PRGHO HQDEOLQJ XV WR  H[SORUH
V\VWHPDWLFDOO\WKHSROLWLFDOIHDVLELOLW\RIDOWHUQDWLYHSROLF\RSWLRQVDQGGHWHUPLQHWKH
VHWWOHPHQWUDQJHLHWKHVHWRISROLWLFDOO\IHDVLEOHVROXWLRQVLQWKHJOREDOFOLPDWHFKDQJH
QHJRWLDWLRQV )XUWKHUPRUH WKH PRGHO VKRXOG HQDEOH XV WR GHWHUPLQH ZKLFK RI WKH
RSWLRQVWKDWIDOOZLWKLQWKHVHWWOHPHQWUDQJHDVVXPLQJWKHUHZLOOEHPRUHWKDQRQHDUH
PRUHOLNHO\WKDQRWKHUVWREHFKRVHQ7KHSXUSRVHRIWKLVSDSHU LV WRGHVFULEH LQQRQ
WHFKQLFDOWHUPVWKHRYHUDOODUFKLWHFWXUHRIVXFKDPRGHOLQFOXGLQJLWVEDVLFHOHPHQWVDQG
WKHUHODWLRQVKLSVDPRQJWKHVHHOHPHQWV
$UHFXUULQJGLOHPPD LQPRVWPRGHOOLQJHIIRUWV LV WKH WUDGHRIIEHWZHHQUHDOLVP
DQGFRPSOH[LW\RQ WKHRQHKDQGDQG WUDFWDELOLW\ DQGFRQFOXVLYHQHVVRQ WKHRWKHU7KH
ZD\RQHGHFLGHVWRUHVROYHWKLVGLOHPPDKDV LPSRUWDQW LPSOLFDWLRQV WKHPRVW WUDFWDEOH
VHWRIDVVXPSWLRQVWHQGWR·H[FOXGHDOPRVWHYHU\WKLQJWKDWLVLQWHUHVWLQJDQGLPSRUWDQW
DERXWQHJRWLDWLRQVµZKLOH DPELWLRQV WRFRYHUHYHU\WKLQJ WKDW VHHPV·UHOHYDQWµZRXOG
OHDYHXVZLWKDEXUGHQ WKDW LVERXQG WRNHHSXVJURXQGHG IRUHYHU ,Q WKLVSURMHFWZH
VWDUWRXWZLWKDQDUURZUDWLRQDOLVWFRQFHSWLRQRIQHJRWLDWLRQDVDGHFLVLRQPDNLQJSURFHVV
LH D SURFHVV RI DJJUHJDWLQJ DFWRU SUHIHUHQFHV LQWR D FROOHFWLYH FKRLFH RI SROLF\ :H GR
UHFRJQLVHWKDWQHJRWLDWLRQVW\SLFDOO\DUHDOVRSURFHVVHVRISUREOHPVROYLQJDQGOHDUQLQJ
SURFHVVHV LQZKLFK SUREOHPV DUH MRLQWO\ LQWHUSUHWHG DQG GLDJQRVHG VROXWLRQV LQYHQWHG
H[SORUHGDQGSHUKDSVPRGLILHGDQGDOVRSURFHVVHVZKHUHDFWRUSHUFHSWLRQVEHOLHIVDQG
SUHIHUHQFHV RIWHQ HYROYH DQG FKDQJH LQ UHVSRQVH WR QHZ LQIRUPDWLRQ LGHDV RU
                                                
1
 2WKHUSDSHUVGHVFULEHLQJUHDWHUGHWDLOHDFKRIWKHPDLQHOHPHQWVDQGUHVHDUFKPRGXOHV
2
 4XRWHGIURPSHUVRQDOFRPPXQLFDWLRQIURP’U(GZDUG$3DUVRQ+DUYDUG8QLYHUVLW\
2DUJXPHQWV:HVKDOOWU\WRLQFRUSRUDWHVRPHRIWKHVHHOHPHQWVDVZHSURFHHG+RZHYHU
DV OHVV LV NQRZQ DERXW KRZ WR FDSWXUH WKHVH DVSHFWV LQ PRGHOOLQJ WHUPV RXU UHVHDUFK
VWUDWHJ\ LVRQHRI VWDUWLQJRXWZLWKD VLPSOH VWDWLFPRGHO DQG WKHQFDXWLRXVO\EXLOGRQ
IURPWKDWFRUH
0RVW VLPSO\ WKH DQDO\WLFDO WDVN RI GHWHUPLQLQJ WKH VHWWOHPHQW UDQJH RI D
QHJRWLDWLRQSURFHVVFDQEHGHVFULEHGDVRQHRI·IHHGLQJµDOWHUQDWLYHSROLF\RSWLRQVLQWRD
SDUWLFXODUQHJRWLDWLRQV\VWHPDQGSUHGLFWLQJZKDWZLOOFRPHRXWRI WKHGHFLVLRQPDNLQJ
SURFHVVWKDWLVWKHUHE\JHQHUDWHGVHHILJXUH
)LJXUH’HWHUPLQLQJSROLWLFDOIHDVLELOLW\DVLPSOHIORZFKDUW
3ROLF\RSWLRQ

  
3ROLF\RSWLRQ 1HJRWLDWLRQ 1HJRWLDWLRQ 2XWFRPH
 V\VWHP SURFHVV
3ROLF\RSWLRQ
Q
$Q\PRGHORIVXFKDSURFHVVZLOOWKXVKDYHIRXUEDVLFHOHPHQWV
• DVHWRISROLF\RSWLRQV
•  D QHJRWLDWLRQ V\VWHP FKDUDFWHULVHG E\ DQ LQVWLWXWLRQDO IUDPHZRUN DQG D VHW RI
DFWRUVHDFKZLWKSUHIHUHQFHVSRVLWLRQVDQGDFHUWDLQDPRXQWRISRZHU
•  D QHJRWLDWLRQ SURFHVV WKURXJKZKLFK DFWRU SUHIHUHQFHV DUH DUWLFXODWHGPRGLILHG
DQGDJJUHJDWHGDQGILQDOO\
•  DQ RXWFRPH PRVW VLPSO\ GHVFULEHG LQ WKH GLFKRWRPRXV WHUPV RI ·SDVVHGµ
IHDVLEOHYV·UHMHFWHGµQRWIHDVLEOH
,Q WKH IROORZLQJ SDJHVZHZLOO H[SORUH KRZ HDFK RI WKHVH FRPSRQHQWV FDQ EH
FRQFHSWXDOLVHG DQGPRGHOOHG DQG KRZ RXWFRPHV FDQ EH GHULYHG DV D IXQFWLRQ RI WKH
RYHUDOO PRGHO 7KH QHJRWLDWLRQ SURFHVV FRPSRQHQW LV PDUNHG ZLWK GRWWHG OLQHV WR
LQGLFDWH WKDW LQ WKLVSURMHFWZHKDYHQRDPELWLRQVRI H[SORULQJ LQGHSWK WKH LPSDFWRI
QHJRWLDWLRQEHKDYLRXURUSURFHVVG\QDPLFVRQRXWFRPHV
33ROLF\RSWLRQV
,QSULQFLSOHWKHQXPEHURISROLF\RSWLRQVDYDLODEOHLQWKHFOLPDWHFKDQJHQHJRWLDWLRQVLV
LQILQLWH ,Q SUDFWLVH GHFLVLRQPDNHUV VHULRXVO\ FRQVLGHU RQO\ D VPDOO VXEVHW RI WKHVH
RSWLRQV)RUREYLRXV UHDVRQVRQO\D VPDOOQXPEHURIRSWLRQVFDQEHH[DPLQHG LQ WKLV
SURMHFW 7KH ILUVW WDVN WKHQ EHFRPHV WR GHWHUPLQH ZKLFK RSWLRQV WR H[SORUH 2XU
SULQFLSDOJXLGHOLQHZLOOEHWRIRFXVILUVWDQGIRUHPRVWRQRSWLRQVWKDWDWOHDVWVRPHRIWKH
DFWRUVH[SOLFLWO\DGYRFDWHDQGVHFRQGDULO\RQRWKHURSWLRQVZHPD\ LGHQWLI\ WKDWKDYH
QRW \HW EHHQ H[SOLFLWO\ GLVFXVVHG LQ WKH QHJRWLDWLRQV EXWZKLFK VHHP WRPHHW DW OHDVW
PRVWRIWKHPDMRUFRQFHUQVRIDFULWLFDOPLQLPXPRISDUWLHVDQGKHQFHPLJKWTXDOLI\DVD
FRPSURPLVHRUSDFNDJHGHDOVROXWLRQ
7KH QH[W TXHVWLRQ EHFRPHV KRZ WR FKDUDFWHULVH WKH RSWLRQV WKDW ZH ZDQW WR
H[DPLQH $JDLQ WKH SULQFLSDO JXLGHOLQH LV VLPSOH DQG VWUDLJKWIRUZDUG SROLF\ RSWLRQV
VKRXOGEHFKDUDFWHULVHGLQWHUPVRIWKHGLPHQVLRQVWKDWGHFLVLRQPDNHUVFRQVLGHUPRVW
LPSRUWDQW LQ WKHLU RZQ HYDOXDWLRQ RI WKRVH RSWLRQV 7KLV UXOHRIWKXPE LPPHGLDWHO\
OHDGV WR DQRWKHU TXHVWLRQ ZKLFK DUH DFWXDOO\ WKH PRVW LPSRUWDQW FULWHULD E\ ZKLFK
GHFLVLRQPDNHUV HYDOXDWH DOWHUQDWLYH FOLPDWH FKDQJH SROLFLHV" $Q LQGHSWK VWXG\ZRXOG
DOPRVW FHUWDLQO\SURGXFH D VRPHZKDW FRPSOH[SLFWXUH LGHQWLI\LQJPXOWLSOH FULWHULD DQG
VRPHYDULDQFHIURPRQHDFWRUWRDQRWKHU:HVKDOOPDNHVRPHHIIRUWVDWH[SORULQJDFWRU
FRQFHUQVVHHUHVHDUFKPRGXOHEEXWIRUPRGHOOLQJSXUSRVHVZHQHHGWRVWDUWRXWZLWK
D VLPSOH DQG DQDO\WLFDOO\ WUDFWDEOHGHVFULSWLRQRISROLF\ RSWLRQV:HSXUVXH D WZRVWHS
VWUDWHJ\SUHPLVHGRQWKHDVVXPSWLRQWKDWVWDWHSROLFLHVDUHGULYHQSULPDULO\E\HFRQRPLF
VHOILQWHUHVW EXW FRQVWUDLQHG RUPRGLILHG E\ D VHW RI QRUPDWLYH SULQFLSOHV DQG ILOWHUHG
WKURXJKPHFKDQLVPVRIFRJQLWLYHSURPLQHQFH
5HVHDUFKPRGXOHDLPSDFWRQQDWLRQDOHFRQRPLFZHOIDUH
,QWKLVPRGXOHZHDVVXPHWKDWWKHSULQFLSDOFULWHULRQXVHGE\JRYHUQPHQWVWRHYDOXDWHD
SDUWLFXODU FOLPDWH FKDQJH SROLF\ LV WKH LPSDFW LW ZRXOG KDYH LI LPSOHPHQWHG RQ WKH
HFRQRPLFZHOIDUHRIWKHQDWLRQ7KHLPSDFWRIHQYLURQPHQWDOSROLF\RQHFRQRPLFZHOIDUHFDQ
EH VHHQ DV D IXQFWLRQ RI WKH UHODWLRQVKLS EHWZHHQ GDPDJH FRVWV LH WKH ZHOIDUH ORVV
FDXVHGE\HQYLURQPHQWDOGDPDJH DQG DEDWHPHQW FRVWV LH WKH FRVWVRI DYRLGLQJ VXFK
GHJUDGDWLRQ$UDWLRQDODFWRUZLOOSXUVXHHQYLURQPHQWDOSURWHFWLRQ LIDQGRQO\DV ORQJ
DVPDUJLQDOGDPDJHFRVWVDUHKLJKHUWKDQPDUJLQDODEDWHPHQWFRVWV
7KH EDVLV IRU FDOFXODWLQJ GDPDJH FRVWV LV NQRZOHGJH DERXW WKH FDXVDO OLQN
EHWZHHQKXPDQDFWLYLWLHVQRWDEO\HPLVVLRQVRI·JUHHQKRXVHJDVHVµFOLPDWHFKDQJHDQG
4GDPDJH WR WHUUHVWULDORUPDULQHHQYLURQPHQWDO V\VWHPVRU WRRWKHUYDOXHVRU JRRGV$W
SUHVHQWQDWXUDOVFLHQFHUHVHDUFKFDQVSHDNZLWKVRPHFRQILGHQFHDERXWDJJUHJDWHJOREDO
LPSDFWV RI DWPRVSKHULF JUHHQKRXVH JDV FRQFHQWUDWLRQV EXWPXFK UHPDLQV WR EH GRQH
EHIRUHRQHFDQVSHFLI\WKHUHJLRQDOGLVWULEXWLRQRIWKHVHLPSDFWVEH\RQGFUXGHRUGLQDO
OHYHO QRWLRQV RI GLIIHUHQWLDO YXOQHUDELOLW\ WR VSHFLILF HIIHFWV VXFK DV HJ VHDOHYHO ULVH
7KLVLPSOLHVWKDWDWSUHVHQWQHLWKHUZHQRUSROLF\PDNHUVFDQKDYHDQDGHTXDWHEDVLVIRU
FDOFXODWLQJGDPDJHFRVWVIRUHDFKQDWLRQ
’XH WR WKHGLIILFXOWLHV UHODWHG WRFDOFXODWLQJGDPDJH FRVWV WKLV UHVHDUFKPRGXOH
IRFXVHVRQWKHLPSDFWRQQDWLRQDOHFRQRPLFZHOIDUHIURPDFOLPDWHDJUHHPHQWLQWHUPV
RIDEDWHPHQWFRVWV7KHVHDUHFRVWVSHUWDLQLQJWRFOLPDWHSROLFLHV WKDWUHGXFHHPLVVLRQV
RIFOLPDWHJDVHV)RUWKLVSXUSRVHDQHPSLULFDOPRGHOSUHVHQWHGLQ+ROWVPDUN LV
IXUWKHU GHYHORSHG WR ILW WKH SURMHFW DW KDQG 7KLV PRGHO FDQ EULHIO\ EH GHVFULEHG DV
IROORZV
(DFK FRXQWU\ KDV D ZHOIDUH IXQFWLRQ GHSHQGHQW RQ IRVVLO IXHO WD[HV WKH
SURGXFWLRQDQGFRQVXPSWLRQRIIRVVLOIXHOVDQGWKHDPRXQWRISXEOLFUHYHQXHJHQHUDWHG
E\IRVVLOIXHOWD[DWLRQ&RXQWULHVDUHOLQNHGWRJHWKHUWKURXJKWKHLUUHODWLRQVWRWKHIRVVLO
IXHOPDUNHWVDQGWKH\DUHDVVXPHGWRUHDFWVLPXOWDQHRXVO\WRDFOLPDWHDJUHHPHQWZLWK
VSHFLILFQDWLRQDO&2HPLVVLRQUHGXFWLRQFRPPLWPHQWV7KHUH LVRQHJOREDORLOPDUNHW
RQH JOREDO FRDO PDUNHW DQG WKUHH UHJLRQDO JDV PDUNHWV 1RUWK $PHULFD (XURSH
LQFOXGLQJ(DVWHUQ(XURSHDQG5XVVLDDQGWKH3DFLILFUHJLRQ7KHFRXQWULHVGRQRWFR
RUGLQDWH WKHLU DFWLRQV DQG VR IDU ZH KDYH DVVXPHG WKDW WKH IRVVLO IXHO PDUNHWV DUH
FRPSHWLWLYH7KXV WKH FRXQWULHV DUH SULFH WDNHUV RQ ERWK WKH GHPDQG DQG VXSSO\ VLGH
(DFK FRXQWU\ PD[LPLVHV LWV QDWLRQDO ZHOIDUH XQGHU D QDWLRQDO HPLVVLRQ UHGXFWLRQ
FRQVWUDLQW7KHJRYHUQPHQWVDUHDVVXPHGWRUHGHVLJQWKHLUIRVVLOIXHOWD[DWLRQVFKHPHVLQ
WKH OLJKW RI WKH FOLPDWH DJUHHPHQW DQG WKH RWKHU JRYHUQPHQWV• UHDFWLRQV WR WKH
DJUHHPHQW$QRWKHU LPSRUWDQW VLPSOLILFDWLRQ LV WKDW QRQSDUWLFLSDWLQJ FRXQWULHV GR QRW
FKDQJHWKHLUIRVVLO IXHO WD[HVRUWDNHRWKHUDFWLRQVDVD UHVXOWRI WKHFOLPDWHDJUHHPHQW
7KHPRGHOLVFDOLEUDWHGWRWKHZRUOGHFRQRP\DVLQ
7KHPRGHO LV DEOH WR LQGLFDWH KRZ WKH GLVWULEXWLRQ RI JDLQV DQG ORVVHV DPRQJ
SDUWLFLSDWLQJFRXQWULHVDUHVHQVLWLYHWRWKHGLIIHUHQWFRXQWULHV•SRVLWLRQ LQWKHIRVVLO IXHO
PDUNHWV DQG WKHLU FXUUHQW DQG SRWHQWLDO IRVVLO IXHO WD[DWLRQ VFKHPHV )XUWKHUPRUH WKH
PRGHOFDOFXODWHVWRZKDWH[WHQWUHVRXUFHUHQWVDUHWUDQVIHUUHGIURPIRVVLOIXHOH[SRUWLQJ
                                                
3
 7KHSUREOHPLVIXUWKHUFRPSRXQGHGE\WKHIDFWWKDWGLIIHUHQWQDWLRQVRUVRFLDOJURXSVPD\YDOXHHQYLURQ
PHQWDOJRRGVRUDVVHWVGLIIHUHQWO\6XFKGLIIHUHQFHVLQYDOXDWLRQUDLVHVKDUGTXHVWLRQVDERXWWKHYDOLGLW\RI
XVLQJRQHXQLIRUPIRUPXODIRUGHULYLQJVRFLDOGDPDJHFRVWVIURPELRSK\VLFDOFKDQJH
5FRXQWULHVWRIRVVLOIXHO LPSRUWLQJFRXQWULHVZKHQJRYHUQPHQWVDFWVWUDWHJLFDOO\DQGWDNH
EHQHILWV IURP UHYHQXH UHF\FOLQJ LQWR DFFRXQW ,PSRUWDQW GHWHUPLQDQWV EHKLQG WKH
PRGHO•VFRVWHVWLPDWHVDUH WKHFRXQWULHV• HQHUJ\GHPDQGSDWWHUQVSULRU WD[GLVWRUWLRQV
DQG WKH VL]H RI WKHPDUJLQDO H[FHVV EXUGHQ RI WD[DWLRQ LQ WKH FRXQWULHV 7KHPDUJLQDO
H[FHVVEXUGHQRIWD[DWLRQLVDPHDVXUHRIWKHFRVWVLQWHUPVRIUHGXFHGQDWLRQDOLQFRPH
IURPDPDUJLQDOLQFUHDVHRISXEOLFUHYHQXHEURXJKWDERXWE\LQFUHDVHGWD[HVWKDWGLVWRUW
WKHHFRQRP\
,Q+ROWVPDUN  DQ DJJUHJDWHG YHUVLRQ RI WKHPRGHO LV GHVFULEHG LQ GHWDLO
WRJHWKHU ZLWK DQ DSSOLFDWLRQ RQ D FOLPDWH DJUHHPHQW VSHFLI\LQJ IODW UDWH HPLVVLRQ
UHGXFWLRQ FRPPLWPHQWV7KHVH HVWLPDWHG FRVWV FRVW FXUYHVZLOO FRQVWLWXWH VRPHRI WKH
EDVLVIRUWKHDQDO\VLVRIWKHGLIIHUHQWFRXQWULHV•HFRQRPLFLQWHUHVWVLQWKHFOLPDWHFKDQJH
LVVXH 5HVXOWV ZLOO EH FRPSDUHG ZLWK WKRVH GHULYHG IURP RWKHU PRGHOV LQFOXGLQJ
1RUGKDXV1RUGKDXV	<DQJ
5HVHDUFKPRGXOHEQRUPDWLYHFRPSHOOHQFHDQGFRJQLWLYHSURPLQHQFH
7KLVVHFRQGPRGXOHEXLOGVRQWKHDVVXPSWLRQ WKDW LPSDFWRQ WKHHFRQRPLFZHOIDUHRI
RQH•VRZQQDWLRQLVQRWWKHRQO\GLPHQVLRQWKDWSROLF\PDNHUVFRQVLGHUZKHQHYDOXDWLQJ
SROLF\RSWLRQV0RUH VSHFLILFDOO\ZH DVVXPH WKDW  DW D OHDVW D VLJQLILFDQWQXPEHURI
SROLF\PDNHUV GR UHFRJQLVH FHUWDLQ QRUPV LQFOXGLQJ QRUPV RI IDLUQHVV DQG MXVWLFH DV
YDOLGLQSULQFLSOHDQGDOVRUHOHYDQWWRWKLVSDUWLFXODULVVXHDQGWKDWVRPHVROXWLRQVDUH
PRUH OLNHO\ WREHFKRVHQ WKDQRWKHUV VLPSO\EHFDXVH WKH\ VWDQGRXW DVPRUHYLVLEOHRU
FRJQLWLYHO\SURPLQHQWWKDQRWKHUV/HWXVEULHIO\WU\WRVSHFLI\HDFKRIWKHVHDVVXPSWLRQV
2QH RI WKH EDVLF SURSRVLWLRQV RI WKH ·QHZ LQVWLWXWLRQDOLVPµ LV WKDW SROLWLFDO
EHKDYLRXU LV VRPHWLPHV LQ IDFW TXLWH RIWHQ JXLGHG E\ ·WKH ORJLF RI DSSURSULDWHQHVVµ
UDWKHU WKDQ E\ WKH SXUVXLW RI LVVXHVSHFLILF VHOILQWHUHVW 0DUFK 	 2OVHQ  ,Q
XQVSHFLILHG IRUP WKLV LV KDUGO\ D FRQWURYHUVLDO VWDWHPHQW EXW DV D SUHPLVH IRU PRGHO
FRQVWUXFWLRQLWEHFRPHVXVHIXORQO\WRWKHH[WHQWWKDWZHFDQVSHFLI\ZKDWTXDOLILHVDV
·DSSURSULDWHµ LQ D SDUWLFXODU FRQWH[W DQG ZKLFK GHFLVLRQ UXOHV DFWRUV IROORZ LI
·DSSURSULDWHQHVVµ DQG VHOILQWHUHVW FROOLGH :H VKDOO GHDO ZLWK WKH ODWWHU TXHVWLRQ LQ
VHFWLRQ+HUHDIHZZRUGVDUHUHTXLUHGDERXWWKHIRUPHUSUREOHP
,Q WKH FRQWH[W RI LQWHUQDWLRQDO QHJRWLDWLRQV DLPHG DW FROOHFWLYH DFWLRQ ZH FDQ
LGHQWLI\DWOHDVWWKUHHGLVWULEXWLYHSULQFLSOHVWKDWVHHPWRPHULWSDUWLFXODUDWWHQWLRQ2QHLV
6WKHVLPSOHQRUPRIHTXDOWUHDWPHQW7KLVSULQFLSOHVHHPVWRVHUYHDVWKHGHIDXOWRSWLRQ
OHDYLQJWKHEXUGHQRISURRIZLWKDQ\RQHZKRZRXOGDUJXHWKDWFLUFXPVWDQFHVDUHVXFK
WKDWLWZRXOGOHDGWRDFOHDUO\·XQIDLUµGLVWULEXWLRQ:KHQVXFKFLUFXPVWDQFHVKDYHEHHQ
·SURYHQµWRH[LVW WZRRWKHUSULQFLSOHV WHQGWRFRPH LQWR IRFXV$VVXPLQJ WKDWZHDUH
GHDOLQJ ZLWK WKH GLVWULEXWLRQ RI WKH FRVWV RI FROOHFWLYH DFWLRQ WKHVH QRUPV FDQ EH
GHVFULEHG DV WKH SULQFLSOH RI JXLOW RU UHVSRQVLELOLW\ DQG WKH SULQFLSOH RI FDSDFLW\ 7KH
IRUPHUVD\VLQHVVHQFHWKDWWKHFRVWVRIVROYLQJDSUREOHPRUUHSDLULQJDQREMHFWVKRXOG
EHGLVWULEXWHGLQSURSRUWLRQWRWKHUROHWKDWHDFKDFWRUSOD\HGLQFDXVLQJWKHSUREOHPRU
GDPDJH7KHODWWHUVXJJHVWVWKDWWKHFRVWVRIDSURMHFWEHGLVWULEXWHGLQSURSRUWLRQWRWKH
FDSDFLW\ RI GLIIHUHQW DFWRUV WR FRQWULEXWH 7KLV LV WKH EDVLF SULQFLSOH RI SURJUHVVLYH
WD[DWLRQ 7KHVH WZR SULQFLSOHV ZLOO SUREDEO\ TXLWH RIWHQ WKRXJK QRW QHFHVVDULO\ KDYH
URXJKO\VLPLODULPSOLFDWLRQV7KXVDSSOLHGWRWKHFOLPDWHFKDQJHQHJRWLDWLRQVWKH\ERWK
OHDYHWKHEXONRIUHVSRQVLELOLW\VTXDUHO\ZLWKWKHULFKLQGXVWULDOLVHGFRXQWULHV
:HUHSHDWWKRXJKWKDWWKHVHDQGRWKHUSULQFLSOHVRIGLIIHUHQWLDWLRQDUHDVVXPHG
WR EH DFWLYDWHG RQO\ ZKHUH WKH GHIDXOW RSWLRQ RI HTXDO WUHDWPHQW KDV EHHQ VHW DVLGH
EHFDXVHLW LVVHHQDVOHDGLQJWRDGLVWULEXWLRQWKDWYLRODWHVPRUHIXQGDPHQWDOVWDQGDUGV
RIIDLUQHVV$FFRUGLQJWR)UDQFNDVROXWLRQLVIDLUWRWKHH[WHQWWKDWLWFDSWXUHV
·DQ DJUHHG IRUPXOD ORFDWHG DW D FRQFHSWXDO LQWHUVHFWLRQ EHWZHHQ YDULRXV SODXVLEOH
IRUPXODV IRU DOORFDWLRQµ DQG IXUWKHU WKDW GLVWLQFWLRQV LQ WKH WUHDWPHQW RI ·OLNHVµ DUH
MXVWLILDEOHLQSULQFLSOHGWHUPV7KH)UDPHZRUN&RQYHQWLRQJLYLQJSULGHRISODFHLQ$UW
WRWKHEURDGWHUP·HTXLW\µFOHDUO\VXJJHVWVWKDWDVLPSOHIRUPXODRIHTXDOLW\KDVEHHQ
IRXQG DV ZDQWLQJ 7KLV KLQW LV FRQILUPHG LQ WKH SKUDVH WKDW EXUGHQVKDULQJ VKRXOG
FRUUHVSRQGWRWKH·FRPPRQEXWGLIIHUHQWLDWHGµUHVSRQVLELOLW\DQGFDSDFLW\DQGIXUWKHU
EROVWHUHG E\ WKH H[SOLFDWLRQ LQ SDUDJUDSK IRXU WKDW VXVWDLQDEOH GHYHORSPHQW LV DQ
XQDOLHQDEOHULJKWDQGQRWRQO\DQREOLJDWLRQIRUGHYHORSLQJFRXQWULHV.
:KLOH WKH QRUP RI HTXDO WUHDWPHQW VWULFWO\ LQWHUSUHWHG XVXDOO\ \LHOGV D XQLTXH
VROXWLRQ WKH WZR SULQFLSOHV RI GLIIHUHQWLDWLRQ VHHP WR VHUYH DV ·VRIWHUµ JXLGHOLQHV LQ
LQWHUQDWLRQDOQHJRWLDWLRQVWKHGLVWULEXWLRQRIFRVWVLVLWVHHPVUDUHO\GHULYHGDVDOLQHDURU
VRPHRWKHUFOHDUO\VSHFLILHGIXQFWLRQRIJXLOWUHVSRQVLELOLW\RUFDSDFLW\
                                                
4
 :HGRUHDOLVHWKDWWKLVVWDWHPHQW LVRSHQWRGLYHUJLQJ LQWHUSUHWDWLRQVEXW LQWKLVFRQWH[WZHLQWHUSUHW LW
VLPSO\DVSUHVFULELQJDXQLIRUPPRGHRIEHKDYLRXURUDXQLIRUP FKDQJH LQEHKDYLRXUIRUH[DPSOHHTXDO
HPLVVLRQUHGXFWLRQVPHDVXUHGLQSHUFHQW:KHQHYHUDEDWHPHQWFRVWVGLIIHUDVWKH\DOPRVWDOZD\VGRLQ
GHDOLQJZLWKLQWHUQDWLRQDOHQYLURQPHQWDOSUREOHPVXQLIRUPEHKDYLRXUDOVWDQGDUGVZLOORIFRXUVHOHDGWR
DQXQHTXDOGLVWULEXWLRQRIFRVWV
5
 7KLVQRUPGRHVQRWDSSO\ZLWKRXWUHVHUYDWLRQVLIWKHSHUSHWUDWRUGLGQRWNQRZRUFRXOGQRWKDYHNQRZQ
ZKDWGDPDJHKHZDVFDXVLQJ
6
 6HHWKHGLVFXVVLRQRI’ZRUNLQ•VQRWLRQRIFRKHUHQFHLQ)UDQFNI
7,QDGGLWLRQWRHTXDOLW\FDSDFLW\DQGJXLOWDOVRDVHWRIQRQGLVWULEXWLYHSULQFLSOHV
DUHUHOHYDQWWRRXUGLVFXVVLRQ)RUH[DPSOHLQWKHFOLPDWHQHJRWLDWLRQVWKHSULQFLSOHRI
FRVWHIIHFWLYHQHVV LV VDOLHQWO\ DQG IUHTXHQWO\ LQYRNHG LQ RUGHU WR SURPRWH FHUWDLQ RSWLRQV
QRWDEO\ IOH[LELOLW\ UHJDUGLQJ W\SH RIPHDVXUHV WLPH IUDPHV RU WKH JHRJUDSKLF ORFXV RI
DEDWHPHQWHIIRUWV·DFWLYLWLHVLPSOHPHQWHGMRLQWO\µ7KLVQRUPLVFRPSHOOLQJEHFDXVHRI
WKH PDJQLWXGH RI WKH FRVWV  VRFLDO HFRQRPLF RU HYHQ SROLWLFDO  DVVRFLDWHG ZLWK
DEDWHPHQWVFKHPHV LQFHUWDLQFRXQWULHV2WKHU UHOHYDQWQRUPVSHUWDLQ WRGHFLVLRQUXOHV
XQGHUXQFHUWDLQW\IRUH[DPSOHWKHVRFDOOHG·SUHFDXWLRQDU\SULQFLSOHµ
$WWKLVVWDJHZKLOHWKHVHSULQFLSOHVVHHPWRVWDQGRXWDVFOHDUO\UHOHYDQWZHGR
QRWKDYHDVXIILFLHQWEDVLVIRUGHWHUPLQLQJWKHLUUHODWLYHQRUPDWLYHFRPSHOOHQFH7KH\DUH
H[SUHVVHGZLWK URXJKO\ VLPLODU HPSKDVLV LQ WKH&RQYHQWLRQ•V$UW DVZHOO DV LQRWKHU
LQWHUQDWLRQDODJUHHPHQWVUHVSRQGLQJWRVLPLODUSUREOHPVVXFKDVWKH2(&’JXLGHOLQHV
IRU HQYLURQPHQWDO SROLWLFV DQG /57$3 HPSKDVLVLQJ JXLOW DQG FRVWHIILFLHQF\ RU WKH
0RQWUHDO3URWRFRODQGHYHQWKHDUUDQJHPHQWIRUILQDQFLQJWKH81VWUHVVLQJFDSDFLW\
$V D ILUVW FXW WKHUHIRUH ZH ZRXOG DVVXPH WKDW ILUP FRQQHFWLRQ ZLWK DQ\ RI WKHVH
SULQFLSOHVZRXOGHQKDQFHWKHJHQHUDODWWUDFWLYHQHVVRIDJLYHQRSWLRQ%HFDXVHIDLUQHVV
DVQRWHG LV ORFDWHGDW WKH LQWHUVHFWLRQRIVHYHUDOSODXVLEOH IRUPXODV VXFKHQKDQFHPHQW
ZRXOGSUHVXPDEO\EHHVSHFLDOO\SURQRXQFHGLIWKHRSWLRQHVWDEOLVKHVDFOHDUFRQQHFWLRQ
WRPRUHWKDQRQHRIWKHP7KHGLIIHUHQWLDWLRQEHWZHHQ$QQH[,FRXQWULHVLHLQGXVWULDOLVHG
FRXQWULHVDQGWKHRWKHUVZULWWHQLQWRWKH&RQYHQWLRQLVURXJKO\FRPSDWLEOHZLWK
ERWK WKH SULQFLSOH RI FDSDFLW\ DQG WKH SULQFLSOH RI JXLOW %H\RQG WKLV KRZHYHU WKHUH
FRXOGEHUHDVRQWRH[SHFW WKDWDFOHDUFRQQHFWLRQ WRDJLYHQSULQFLSOHZLOOHQKDQFH WKH
DWWUDFWLYHQHVV RI D JLYHQ RSWLRQ PRUH LQ WKH H\HV RI VRPH VWDWHV WKDQ LQ WKH H\HV RI
RWKHUV )RU LQVWDQFH GXH WR LWV VWURQJ FRPPLWPHQWV DW WKH YDULRXV VWDJHV RI WKH
QHJRWLDWLRQV WR IOH[LELOLW\ DQG WKXV FRVWHIIHFWLYHQHVV WKH 8QLWHG 6WDWHV ZRXOG
SUHVXPDEO\EHHVSHFLDOO\UHVSRQVLYHWRWKLVDVSHFWRIDSURSRVHGIRUPXOD
7KHSURSRVLWLRQWKDWWKHFRJQLWLYHSURPLQHQFHRIDQRSWLRQHQKDQFHVLWVFKDQFHVRI
EHLQJFKRVHQZDVPRVWFRQYLQFLQJO\EURXJKWWREHDURQWKHVWXG\RIFRRUGLQDWLRQDQG
EDUJDLQLQJE\6FKHOOLQJ6FKHOOLQJDUJXHGWKDWDFWRUVWHQGWRFRQYHUJHRQZKDWKH
FDOOHG·IRFDOSRLQWVµ LHVROXWLRQVWKDWVWDQGRXWIURPRWKHUVDV LQVRPHXQDPELJXRXV
ZD\XQLTXHHJDURXQGQXPEHUDSURPLQHQWJHRJUDSKLFDOIHDWXUHDILUPO\HVWDEOLVKHG
FRQYHQWLRQ RU SUDFWLFH HWF 2QH H[DPSOH LQ QHJRWLDWLRQV DERXW D WDUJHW IRU HPLVVLRQ
UHGXFWLRQV FXWV RI HJ  RU  SHU FHQW GR QRW KDYH WR EH VXEVWDQWLYHO\ VXSHULRU WR
WDUJHWVRIVD\RUSHUFHQWWREHPRUHOLNHO\FKRLFHVXQOHVVWKHODWWHUILJXUHVDUH
8GHULYHGDVWKHXQLTXHLPSOLFDWLRQVRIDIRUPXODWKDWLWVHOIVHUYHVDVDIRFDOSRLQW2QFH
DJDLQKRZHYHUZHDUHGHDOLQJZLWKDQRWLRQWKDWFDQEHXVHIXO LQDPRGHOOLQJH[HUFLVH
RQO\WRWKHH[WHQWWKDWLWFDQEHWUDQVODWHGLQWRVSHFLILFIRUP,QRWKHUZRUGVZHQHHGWR
NQRZZKDWGHWHUPLQHVWKHFRJQLWLYHSURPLQHQFHRIDQRSWLRQDQGZKDWGLIIHUHQFHVXFK
SURPLQHQFHPDNHVIRUWKHGHFLVLRQVWKDWDFWRUVPDNH
,QWKLVSURMHFWZHSURSRVHWRIRFXVRQWZRGLPHQVLRQVRIFRJQLWLYHSURPLQHQFH
URXQGQXPEHUVKHUHRSHUDWLRQDOO\GHILQHGDVQXPEHUVHQGLQJRQRUDQGLVRPRUSK\
ZLWKIRUPXODVXVHGLQVLPLODUUHFHQWO\QHJRWLDWHGDJUHHPHQWV:KHUHDVFRQIRUPLW\ZLWK
HVWDEOLVKHG SUDFWLFH LQ JHQHUDO HQKDQFHV WKH QRUPDWLYH FRPSHOOHQFH RI D SURSRVLWLRQ
UHFHQWO\DJUHHGXSRQIRUPXODVDQGSULQFLSOHV DOVRKDYH WKHTXDOLW\RIEHLQJFRJQLWLYHO\
SURPLQHQWHVSHFLDOO\ZKHQWKH\DUHVLPSOH
7KHQHJRWLDWLRQV\VWHP
5HVHDUFKPRGXOHDWKHLQVWLWXWLRQDOVHWWLQJ
7KHLQVWLWXWLRQDOVHWWLQJFDQEHGHVFULEHGE\DQVZHULQJWKHTXHVWLRQZKRDUHWRGHFLGHRQ
ZKDWKRZ" ,QRWKHUZRUGV LW LGHQWLILHV D VHWRISDUWLFLSDQWV RU VSHFLILHV UXOHVRI DFFHVV
IRUPXODWHVDQRIILFLDOSXUSRVHDQGVHWVDQDJHQGDDQGVSHFLILHV·WKHUXOHVRIWKHJDPHµQRWDEO\
GHFLVLRQ UXOHV DQG UXOHV RI SURFHGXUH 7KH LQVWLWXWLRQDO VHWWLQJ LV LWVHOI D SROLWLFDO
FRQVWUXFWLRQDQGDVVXFKLWFDQEHGHVLJQHGRUXVHGWRIDYRXUVRPHFRQFHUQVRULQWHUHVWV
RYHU RWKHUV :KHQHYHU DFWRU LQWHUHVWV DUH LQ FRQIOLFW LQVWLWXWLRQDO DUUDQJHPHQWV PD\
WKHUHIRUHWKHPVHOYHVEHFRPHDQLVVXHRIGLIILFXOWDQGSURWUDFWHGQHJRWLDWLRQV
$FWRUV)RUUHDVRQVRIUHVHDUFKHFRQRP\RQO\DVXEVHWRIDFWRUVFDQDFWXDOO\EH
LQFOXGHG LQ WKHPRGHO 7KLV VXEVHW LV FKRVHQ ZLWK PXOWLSOH FULWHULD LQ PLQG EXW IRXU
FRQFHUQV DUH SDUWLFXODUO\ VDOLHQW LPSRUWDQFH LQWHUHVWV DW VWDNH UHSUHVHQWDWLYHQHVV DQG
IHDVLELOLW\7KHFULWHULRQRI LPSRUWDQFH LPSOLHVWKDWZHZDQWWRVHOHFWDFWRUVRUFRDOLWLRQV
RIDFWRUVWKDWFDUU\SDUWLFXODUZHLJKWLQWKH·EDVLFJDPHµLQSUDFWLVHFRXQWULHVVHUYLQJ
DVPDMRUHPLWWHUVRUVLQNVRULQWKHQHJRWLDWLRQJDPHLWVHOI6HFRQGO\ZHZDQWWRLQFOXGH
VRPHDFWRUVZLWKVXEVWDQWLDO LQWHUHVWVDWVWDNH LHDFWRUVIRUZKRPDEDWHPHQWRUGDPDJH
FRVWVDUHH[SHFWHGWREHUHODWLYHO\KLJK7KHVHZLOOSUHVXPDEO\EHWKHDFWRUVGHILQLQJWKH
UDQJHRISROLF\RSWLRQVWREHFRQVLGHUHGDQGDOVREHWKHPRVWDFWLYHSDUWLFLSDQWV7KH
FULWHULRQRIUHSUHVHQWDWLYHQHVV LPSOLHVWKDWWKHVXEVHWVHOHFWHGWDNHQDVDZKROHVKRXOGEH
URXJKO\ FRQJUXHQW ZLWK WKH ·XQLYHUVHµ LQ WHUPV RI UDQJH DQG FRQILJXUDWLRQ RI
                                                
7KHGHIDXOWRSWLRQRIHTXDOWUHDWPHQWSUREDEO\VHUYHVDOVRDVDIRFDOSRLQWQRWRQO\SHUKDSVQRWHYHQ
SULPDULO\  DV D QRUP RI IDLUQHVV 0RUH JHQHUDOO\ WKH GLVWLQFWLRQ EHWZHHQ FRJQLWLYH SURPLQHQFH DQG
9SUHIHUHQFHVRUWKHGLVWULEXWLRQRISRZHU)LQDOO\WKHFRQFHUQZLWKIHDVLELOLW\LVHVVHQWLDOO\D
TXHVWLRQDERXWWKHDYDLODELOLW\RIUHOHYDQWUHOLDEOHGDWD$OWKRXJKWKHVXEVWDQWLYHFULWHULD
MXVWPHQWLRQHG FOHDUO\PXVW EH RXU SULQFLSDO JXLGHOLQHV DQ\ SURMHFW RI WKLV NLQG IDFHV
TXHVWLRQVRIWUDGHRIIEHWZHHQZKDWLVGHVLUDEOHDQGZKDWLVIHDVLEOH6RGRZH
7KHVHFRQVLGHUDWLRQVKDYHOHDGXVWRIRFXVLQLWLDOO\RQDVDPSOHRIFRXQWULHVRU
FRDOLWLRQVRIFRXQWULHV7KHVHDUHOLVWHGLQWDEOHZLWKUHIHUHQFHWRWKHVHOHFWLRQFULWHULD
PHQWLRQHGDERYH
7DEOH$FWRUVWHQWDWLYHO\LQFOXGHG
Importance in
basic game:
emissions/
sinks
Likely to be
influential in
negotiation
game
Vulnerable to
adverse
climate change
effects
High
(abatement)
costs of climate
mitigation policy
Representative
ness: typical of
larger group
USA 3 3 3
Japan (3 ) 3
EU 3 3 3
Germany 3
France or UK 3
Denmark or
Netherlands
(3 )
Norway 3
India 3 3 (3 ) 3
China 3 3 3 3
Brazil 3 3 3
AOSIS (3 ) 3
OPEC (3 ) 3
Russia 3
Poland 3
Cameroon 3 3
Chile (3 ) 3
$VPDOOVXEVHWRIWKHVH86$(8*HUPDQ\8.DQG1RUZD\ZLOOEHVWXGLHG
LQ JUHDWHU GHSWK LQ RUGHU WR GHWHUPLQH LQWHU DOLD WKH LPSDFW RI GRPHVWLF SROLWLFV RQ
QHJRWLDWLRQSRVLWLRQVVHHVHFWLRQ
2IILFLDOSXUSRVHDJHQGD7KHRIILFLDOSXUSRVHRIWKHQHJRWLDWLRQVLVJLYHQLQWKHVR
FDOOHG·%HUOLQPDQGDWHµIRUPXODWHGDWWKHILUVW&RQIHUHQFHRIWKH3DUWLHVWRWKH)&&&
LQ %HUOLQ LQ  7KH HVVHQFH RI WKDW PDQGDWH LV WR VWUHQJWKHQ WKH REOLJDWLRQV RI
$11(;,FRXQWULHVE\VHWWLQJTXDQWLILHGHPLVVLRQ OLPLWDWLRQVDQGUHGXFWLRQREMHFWLYHV
4(/52VZLWKLQVSHFLILHGWLPHIUDPHVLHE\DQGDQGE\RWKHUZLVH
HODERUDWLQJ SROLFLHV DQGPHDVXUHV 7KH JRDO LV WR DGRSW D QHZ DJUHHPHQW DW WKH WKLUG
VHVVLRQRIWKH&RQIHUHQFHRIWKH3DUWLHV&23VFKHGXOHGIRU’HFHPEHU
                                                                                                                                           
QRUPDWLYHFRPSHOOHQFHPD\EHEOXUUHG LQSUDFWLVH)RUH[DPSOHFRUUHVSRQGHQFHZLWKVDOLHQWQRUPVPD\
HQKDQFHWKHFRJQLWLYHSURPLQHQFHRIDSDUWLFXODURSWLRQ
8
 ,QWKLVHIIRUWZHSODQWRFRRSHUDWHZLWKDQRWKHU6$05$0SURMHFWLQSURJUHVV*XUL%DQJ6¡IWLQJ3ROLF\
PDNLQJEHKDYLRULQFOLPDWHFKDQJHSROLF\DFRPSDUDWLYHVWXG\RIIRXUDQQH[,VWDWHV1)5
10
’HFLVLRQUXOHV:HGLVWLQJXLVKEHWZHHQWKHQHJRWLDWLRQJDPHDQGZKDWPLJKWEHFDOOHG
WKHLPSOHPHQWDWLRQJDPH,QWKHIRUPHUWKHGHFLVLRQUXOHVSHFLILHVWKHPLQLPXPDPRXQWRI
VXSSRUW WKDW DSROLF\RSWLRQQHHGV LQRUGHU WREH IRUPDOO\ DGRSWHGE\ WKH FRQIHUHQFH
7KH GHFLVLRQ UXOH RI WKH LPSOHPHQWDWLRQ JDPH VSHFLILHV KRZ GHFLVLRQV DERXW DFWXDO
HPLVVLRQFRQWUROPHDVXUHVDUHWREHPDGH2QHLPSRUWDQWGLIIHUHQFHEHWZHHQWKHWZRLV
WKDW ZKLOH DQ\ FRQYHQWLRQ RU SURWRFRO LWVHOI LV SHU GHILQLWLRQ SURGXFW RI D FROOHFWLYH
GHFLVLRQWKHPHDVXUHVUHTXLUHGWRFDUU\DQLQWHUQDWLRQDODJUHHPHQWLQWRHIIHFWDUHIRUDOO
SUDFWLFDO SXUSRVHV VXEMHFW WR LQGLYLGXDO GHFLVLRQV E\ HDFK SDUW\:KHQHYHU WKH GHFLVLRQ
UXOH RI WKH FRQIHUHQFH GRHV QRW UHTXLUH XQDQLPLW\ WKHUH LV D GLVWLQFW SRVVLELOLW\ WKDW D
ZLQQLQJ FRDOLWLRQPD\ IRUP WRSDVV D IRUPDOO\ YDOLGGHFLVLRQ DJDLQVW WKHZLOO RI DFWRUV
FRQWUROOLQJWKHEDVLFJDPH,QVXFKFDVHVSURVSHFWVIRUHIIHFWLYHLPSOHPHQWDWLRQRQWKH
SDUW RI WKH ODWWHU PD\ EH VRPEUH HYHQ WKRXJK FDVWLQJ D QHJDWLYH YRWH QHHG QRW EH
IROORZHGE\GHIHFWLRQDWWKHLPSOHPHQWDWLRQVWDJH0RUHRYHUZKDWHYHUGHFLVLRQUXOHLV
DSSOLHG LQ WKHFRQIHUHQFH WKHUH LV DSRVVLELOLW\ WKDW D VXEJURXSRI DFWRUVPD\DJUHH WR
FROODERUDWHLQFDUU\LQJRXWDSDUWLFXODUSURMHFWRQWKHLURZQ
$FWRUSUHIHUHQFHVDQGSRVLWLRQV
,Q WKLV SURMHFW ZH DUH EXLOGLQJ WZR GDWD VHWV GHVFULELQJ DFWRU SUHIHUHQFHV 2QH LV
GHVLJQHGWRGHILQHWKHEDVLFVWDQGDUGE\ZKLFKDFWRUVHYDOXDWHDOWHUQDWLYHRSWLRQV7KLV
HYDOXDWLRQ VWDQGDUG LV EDVHG PDLQO\ RQ WKH FDOFXODWHG LPSDFW RI SROLF\ RSWLRQV RQ
QDWLRQDOHFRQRPLFZHOIDUHDQGPRGLILHGE\QRUPDWLYHFRQFHUQVVHHEHORZ7KHRWKHU
LV DPDS RI GHFODUHG SRVLWLRQV 7KH WZR DUH EDVLFDOO\ FRPSOHPHQWDU\ DQG ZLOO EH XVHG
PDLQO\ IRU GLIIHUHQW DQDO\WLFDO SXUSRVHV 7KH IRUPHU VHUYHV DV WKH EDVLV IRU VFRULQJ
DOWHUQDWLYHRSWLRQVLQWHUPVRIDWWUDFWLYHQHVVIRUWKHYDULRXVDFWRUV7KHODWWHUSURYLGHVD
VQDSVKRWRIWKHFRQILJXUDWLRQRIRIILFLDOQHJRWLDWLRQSRVLWLRQVDWRQHSDUWLFXODUSRLQWLQ
WLPHDQGZLOOEHXVHGHVVHQWLDOO\IRUGHWHUPLQLQJ·GLVWDQFHµRUGHJUHHRI·FRQYHUJHQFHµ
LQWKHQHJRWLDWLRQV7RVRPHH[WHQWWKHODWWHUFDQDOVREHXVHGDVDWRROIRUFKHFNLQJWKH
YDOLGLW\ RI WKH IRUPHU ’HFODUHG SRVLWLRQV VKRXOG EH URXJKO\ FRQVLVWHQW ZLWK EDVLF
SUHIHUHQFHV0DMRUGLVFUHSDQFLHVDW OHDVWFDOOIRUH[SODQDWLRQ+RZHYHUDSHUIHFWPDWFK
VKRXOGQRWEHH[SHFWHGIRULQWHUDOLDWKHIROORZLQJUHDVRQV
)LUVW RI DOO DOWKRXJKSRVLWLRQVSUHVXPDEO\ UHIOHFW LQWHUHVWV DQG YDOXHV WKH\ DUH
LQIOXHQFHG DOVR E\ VWUDWHJLF DQG WDFWLFDO FRQVLGHUDWLRQV 7KXV LGHQWLFDO VXEVWDQWLYH
LQWHUHVWVQHHGQRWOHDGWRLGHQWLFDOSRVLWLRQVWKH\GRVRRQO\LIDOVRQHJRWLDWLRQWDFWLFVDUH
11
LGHQWLFDO&RQYHUVHO\GLYHUJLQJSRVLWLRQVQHHGQRWLPSO\FRQIOLFWRIVXEVWDQWLYHLQWHUHVWV
6HFRQG IRU UHDVRQV RI UHVHDUFK HFRQRP\ DQ\ VWDQGDUG WKDW ZH FRQVWUXFW PXVW EH D
VLPSOLILHG UHSUHVHQWDWLRQ RI WKRVH DFWXDOO\ XVHG E\ WKH SDUWLHV WKHPVHOYHV WR HYDOXDWH
SROLF\RSWLRQV)RURQHWKLQJLQPRGXOHDZHDVVXPHWKDWDFWRUVFRQVLGHURQO\QDWLRQDO
HFRQRPLF LQWHUHVWV ,Q UHDO OLIH WKH\PD\ KDYH RWKHU FRQFHUQV DVZHOO VXFK DV YDULRXV
NLQGV RI OLQNV WR RWKHU LVVXHV RU KROG GLIIHUHQW EHOLHIV DERXW KRZ WKHVH LQWHUHVWV DQG
YDOXHVDUHOLNHO\WREHDIIHFWHGE\FKDQJHVLQWKHELRSK\VLFDOHQYLURQPHQW0RUHRYHULQ
PRGXOHDZHDVVXPHWKDWVWDWHVFDQEHFRQFHLYHGRIDVXQLWDU\UDWLRQDODFWRUV,QIDFW
JRYHUQPHQWV DUH GHHSO\ LQYROYHG LQ GRPHVWLF SROLF\ JDPHV ZKLFK WHQG WR SURGXFH
RXWFRPHV WKDW GHYLDWH PRUH RU OHVV V\VWHPDWLFDOO\ IURP WKRVH PD[LPLVLQJ QDWLRQDO
ZHOIDUHDVFRQYHQWLRQDOO\XQGHUVWRRGLQHFRQRPLFV$Q\GHYLDWLRQIURPVXFKVLPSOLI\LQJ
DVVXPSWLRQV LV FDSWXUHG LQ GHFODUHG SRVLWLRQV 3UHVXPDEO\ SRVLWLRQV UHIOHFW DFWRU
FRQFHUQV ZKDWHYHU WKH\ DUH 7KXV E\ FRQWUDVWLQJ GHFODUHG SRVLWLRQV ZLWK GHULYHG
SUHIHUHQFHVZHPD\EHDEOHWRGHWHFWPDMRUIODZVRUJDSV LQWKHDVVXPSWLRQVZHPDNH
DERXWWKHIRUPDWLRQRISROLF\SUHIHUHQFHV
5HVHDUFKPRGXOHEQHJRWLDWLQJSRVLWLRQV
7R JHW DPHDQLQJIXOPDS RI SRVLWLRQVZH QHHG ILUVW RI DOO WR VSHFLI\ ·FRRUGLQDWHVµ LH
GHILQH D VHW RI SROLF\ GLPHQVLRQV DORQJ ZKLFK YDULRXV SRVLWLRQV FDQ EH V\VWHPDWLFDOO\
FRPSDUHGVHHEHORZ$VHFRQGVWHS LV WR LGHQWLI\GLVFUHWHDQGUHOHYDQWSROLF\RSWLRQV
DORQJHDFKRIWKHVHGLPHQVLRQV$OORSWLRQVWKDWDUHLQIDFWDGYRFDWHGE\RQHRUPRUHRI
WKHSDUWLHVTXDOLI\DV·UHOHYDQWµ LQ WKLV FRQWH[WEXW DOVRRWKHUGLVWLQFWRSWLRQV WKDW DUH
VHHQDVSODXVLEOHDOWHUQDWLYHVVKRXOGEHLQFOXGHG7KHHQGSURGXFWRIWKLVVHFRQGVWHSLV
DQ RUGLQDO VFDOH IRU HDFK SROLF\ GLPHQVLRQ$ WKLUG DQG ILQDO VWHS LV WR DWWULEXWH VFRUHV
YDOXHVWRHDFKSDUW\RUFRDOLWLRQRISDUWLHVDORQJHDFKRIWKLVVFDOHV
2XULQLWLDOVHWRIFRRUGLQDWHVLQFOXGHVVL[PDLQSROLF\GLPHQVLRQVZKLFKWRJHWKHU
VHHPWRFRYHU WKHPDLQ VXEVWDQWLYH LVVXHV DFWXDOO\GLVFXVVHG LQ WKHQHJRWLDWLRQV VR IDU
2QHKHUH ODEHOOHG FRPSUHKHQVLYHQHVV UHIHUV WR WKH VFRSHRI UHJXODWLRQ PRUH VSHFLILFDOO\
WKHUDQJHRI·JUHHQKRXVHJDVHVµWREHLQFOXGHG7KHH[WUHPHYDOXHVDUHDWWKHORZHQG
RQO\FDUERQGLR[LGH&2DQGDW WKHRWKHUHQGDOO PDMRUJDVHV LQFOXGLQJDW OHDVW
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 $QLPSRUWDQWTXHVWLRQPDUNSHUWDLQVRIFRXUVHWRWKHZRUG·UHIOHFWµ7KHUHLVQRJXDUDQWHHWKDWGHFODUHG
SRVLWLRQVZLOODOZD\VEHSHUIHFWO\FRQJUXHQWZLWKWKHSRVLWLRQVWKDWDFWRUVDFWXDOO\KROG
10
 2XUDSSURDFK LVYHU\PXFK LQVSLUHGE\ WKDWGHYHORSHGE\)ULHGKHLP   DQGKLV WHDP LQ D
VWXG\ RI 81&/26 ,,, 7KH PDMRU GLIIHUHQFH LV WKDW ZKLOH )ULHGKHLP XVHG D YHU\ HODERUDWH DQG WLPH
FRQVXPLQJ TXDQWLWDWLYH WHFKQLTXH IRU DWWULEXWLQJ VFRUHV WR DFWRUV ZH ZLOO UHO\ RQ D PRUH VLPSOH DQG
VWUDLJKWIRUZDUGTXDOLWDWLYHPHWKRG
12
&2 &+12 DQG 3)& $QRWKHU GLPHQVLRQV LV OLPLWDWLRQ OHYHO LH WKH DPRXQW RI
HPLVVLRQFXWEDFNVUHTXLUHGFRPSDUHGWRVRPHUHIHUHQFHSRLQWEDVH\HDURUWUDMHFWRU\E\
D FHUWDLQ GHDGOLQH+HUH WKH ORZ HQG YDOXH LV REYLRXVO\ ]HUR QR OLPLWDWLRQZKLOH WKH
PD[LPXP ZLOO KDYH WR EH GHWHUPLQHG RQ WKH EDVLV RI DFWRU EHKDYLRXU $ WKLUG
GLPHQVLRQV UHIHUV WR GLIIHUHQWLDWLRQ RI REOLJDWLRQV+HUHZH KDYH WR SURFHHG LQ WZR VWHSV
)LUVW ZH KDYH WR UHFRUG SRVLWLRQV ZLWK UHJDUG WR WKH SULQFLSOH RI GLIIHUHQWLDWLRQ WKH
PLQLPXPVFRUHEHLQJ]HURGLIIHUHQWLDWLRQLHXQLIRUPREOLJDWLRQVIRUDOO7RWKHH[WHQW
WKDWGLIIHUHQWLDWLRQ LVDGYRFDWHGZH WKHQKDYH WRGLVWLQJXLVKDPRQJGLIIHUHQW IRUPXODV
IRURUSDWWHUQVRIGLIIHUHQWLDWLRQ7KH UDQJHRISRVVLEOH IRUPXODV LV LQILQLWHEXWRQO\ D
VPDOO VXEVHW ZLOO LQ IDFW EH VHULRXVO\ FRQVLGHUHG E\ WKH SDUWLHV WKHPVHOYHV $ IRXUWK
GLPHQVLRQLVWKHGHJUHHRIIOH[LELOLW\ZLWKUHJDUGWRWKHFKRLFHRISROLF\LQVWUXPHQWV+HUH
WKH H[WUHPH YDOXHV DUH ]HUR IOH[LELOLW\ DQG QR FRQVWUDLQWV UHVSHFWLYHO\ 2QH LPSRUWDQW
TXHVWLRQLVWKHH[WHQWWRZKLFKDSDUW\FDQIXOILOLWVFRPPLWPHQWVE\LQGXFLQJRUDVVLVWLQJ
RWKHU FRXQWULHV LQ UHGXFLQJ WKHLU HPLVVLRQV VRFDOOHG ·MRLQW LPSOHPHQWDWLRQµ RU EH
SHUPLWWHGWRSXUFKDVHHPLVVLRQTXRWDVIURPRWKHUVWUDGLQJ$JDLQWKHH[WUHPHYDOXHV
DUH ]HUR IOH[LELOLW\ YV QR FRQVWUDLQWV )LQDOO\ ZH LQFOXGH WKH GLPHQVLRQ RI VWUHQJWK RI
FRPPLWPHQWV 7KLV GLPHQVLRQ FDQ PRVW HDVLO\ EH GHDOW ZLWK LQ ELQDU\ WHUPV ZKHUH WKH
YDOXHVDUHOHJDOO\ELQGLQJFRPPLWPHQWVYVSROLWLFDOGHFODUDWLRQVRILQWHQW
 5HVHDUFK PRGXOH F SUHIHUHQFHV  FRPELQLQJ HFRQRPLF LQWHUHVWV QRUPDWLYH FRPSHOOHQFH DQG
FRJQLWLYHSURPLQHQFH
:KHQ SROLF\ RSWLRQV DUH WR EH HYDOXDWHG ZLWK UHIHUHQFH WR WZR RU PRUH FULWHULD WKH
TXHVWLRQEHFRPHVKRZWRFRPELQHWKHVHFULWHULD7RDQVZHUWKLVTXHVWLRQZHZRXOGILUVWRI
DOO OLNH WR NQRZ KRZ WKH QHJRWLDWLQJ SDUWLHV WKHPVHOYHV DFWXDOO\ KDQGOH PXOWLSOHFULWHULD
GHFLVLRQPDNLQJ6LQFHZHKDYHRQO\VFDQWHYLGHQFHWREXLOGRQZHVKDOOKDYHWRWXUQWR
IRUPDOGHFLVLRQWKHRU\IRUJXLGDQFH
$ ILUVW REVHUYDWLRQ LV WKDW WKHPHFKDQLVP RI FRJQLWLYH SURPLQHQFH LV GLIIHUHQW
IURP WKDW RI QRUPDWLYH FRPSHOOHQFH:KLOH FRUUHVSRQGHQFH ZLWK VDOLHQW SULQFLSOHV RI
GLVWULEXWLRQSUHVXPDEO\PDNHVDVROXWLRQ·JRRGµLQVRPHVSHFLILHGVHQVHVXFKDV·IDLUµ
·MXVWµRU·UHVSRQVLEOHµFRJQLWLYHSURPLQHQFHVLPSO\PDNHVDVROXWLRQYLVLEOHDQGWKHUHE\
DIRFXVRIDWWHQWLRQ7KLVVXJJHVWVWKDWFRJQLWLYHSURPLQHQFHFDQEHFRQFHSWXDOLVHGDVDQ
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 7KHUHLVDOVRDTXHVWLRQDERXWZKHWKHUWRLQFOXGHWDUJHWVDQGPHDVXUHVSHUWDLQLQJWR VLQNVDVZHOOLQWKH
DJUHHPHQW
12
 &OHDUO\WKHWKHRUHWLFDOPD[LPXPSHUFHQWUHGXFWLRQVLPPHGLDWHO\LVRIQRSUDFWLFDOLQWHUHVW
13
 )URPWKHSHUVSHFWLYHRIPRGHOFRQVWUXFWLRQRQHLPSRUWDQWDGYDQWDJHRIFRQVWUXFWVRIIHUHGE\GHFLVLRQ
WKHRU\LVWKDWWKH\DUHGHVLJQHGWREHDQDO\WLFDOO\WUDFWDEOHWKRXJKQRWQHFHVVDULO\HDVLO\RSHUDWLRQDOLVHG
13
DWWHQWLRQILOWHUGHWHUPLQLQJZKLFKRSWLRQVZLOOEHFRQVLGHUHGRULIZHFRQFHLYHRIVHDUFK
DV D SURFHVV RI VHTXHQWLDO VDWLVILFLQJ VHH EHORZ  DW OHDVW ZKHUH VHDUFK ZLOO EHJLQ
$FFRUGLQJ WR WKLV OLQH RI UHDVRQLQJ RQO\ RSWLRQV WKDW SDVV WKLV DWWHQWLRQ ILOWHU ZLOO EH
HYDOXDWHG RQ VXEVWDQWLYH PHULWV :H UHFRJQLVH WKDW FRJQLWLYH SURPLQHQFH PD\ VHUYH
RWKHUIXQFWLRQVDVZHOODQGWKDWWKHGLVWLQFWLRQZLOOVRPHWLPHVEHEOXUUHGLQSUDFWLVHVHH
IRRWQRWHEXWZHSURSRVHWRVWDUWRXWZLWK WKLVQRWLRQRIFRJQLWLYHSURPLQHQFHDVD
ILOWHURIDWWHQWLRQ
7KLVOHDYHVXVZLWKWZRVHWVRIVXEVWDQWLYHFULWHULDLPSDFWRQQDWLRQDOHFRQRPLF
ZHOIDUH DQG FRUUHVSRQGHQFH ZLWK VDOLHQW QRUPV *URVVO\ VLPSOLILHG GHFLVLRQ WKHRU\
VXJJHVWVWKDWWKHVHFDQEHFRPELQHGLQWZRGLIIHUHQWZD\V2QHOHWXVUHIHUWRLWDVWKH
·V\QRSWLFµDSSURDFKLVSUHPLVHGRQWKHDVVXPSWLRQWKDWDFWRUVFDQWUDQVIRUPVFRUHVRQ
GLIIHUHQW FULWHULD LQWR RQH LQWHJUDWHG PHDVXUH RI XWLOLW\ RU ZHOIDUH 0RUH SUHFLVHO\ WKLV
UHTXLUHVWKDWDFHUWDLQUHODWLYHZHLJKWYLVDVFULEHGWRHDFKFULWHULRQYNLΣLYNL 
DQG WKDW DQ RSWLRQ•V VFRUH RQ HDFK FULWHULRQ LV WUDQVIRUPHG LQWR D FRPPRQ XQLW RI
PHDVXUHPHQWDQGJLYHQDVDFDUGLQDOYDOXH7KHRYHUDOOXWLOLW\RIDQRSWLRQFDQWKHQEH
FDOFXODWHGDVDZHLJKWHGDJJUHJDWHRIVFRUHVRQWKHIXOOVHWRIFULWHULDFRQVLGHUHG$SSOLHG
WR WKH JOREDO FOLPDWH FKDQJH SUREOHP WKLV LPSOLHV WKDW LPSDFW RQ QDWLRQDO HFRQRPLF
ZHOIDUHDQGFRUUHVSRQGHQFHZLWKVDOLHQWQRUPVDUHWREHWUDQVIRUPHGLQWRRQHFRPPRQ
PHDVXUHRIXWLOLW\RUDWWUDFWLYHQHVV:HNQRZRIQRVWUDLJKWIRUZDUGPHWKRGIRUPDNLQJ
VXFK WUDQVIRUPDWLRQV 0RUH LPSRUWDQWO\ ZH GRXEW WKDW WKLV LV D NLQG RI LQWHOOHFWXDO
H[HUFLVHWKDWGHFLVLRQPDNHUVXVXDOO\SHUIRUP
7KH RWKHU DSSURDFK LV EDVHG RQ WKH FRQVWLWXWLYH LGHDV RI F\EHUQHWLFV VHH HJ
6WHLQEUXQHUDQG6LPRQ•VFRQFHSWRI·ERXQGHGUDWLRQDOLW\µFI6LPRQ7KH
EDVLFLGHDKHUHLVWKDWHYDOXDWLRQRFFXUVDVDSURFHVVRIVHTXHQWLDOVDWLVILFLQJ:KDWWKLV
PHDQV LQ SUDFWLVH LV WKDW IRU HDFK GLPHQVLRQ WKDW DQ DFWRU FRQVLGHUV WR EH LPSRUWDQW
VKHIRUPVDQLGHDDERXWZKDWZRXOGTXDOLI\DVD·VDWLVIDFWRU\µVROXWLRQ0RUHRYHUWKH
DFWRU UDQNV UHOHYDQW GLPHQVLRQV LQ VRPH RUGHU RI LPSRUWDQFH &RQVLGHULQJ WKH PRVW
LPSRUWDQWGLPHQVLRQVILUVWRSWLRQVDUHWKHQHYDOXDWHGLQGLFKRWRPRXVWHUPVDVPHHWLQJ
RUQRWPHHWLQJWKHVSHFLILHGUHTXLUHPHQW7KHILUVWVROXWLRQWKDWPHHWVDOOUHTXLUHPHQWVLV
VHOHFWHG,IQRQHRIWKHVROXWLRQVFRQVLGHUHGVDWLVILHVDOO UHTXLUHPHQWVVHDUFKFRQWLQXHV
LQRQHRUERWKRIWZRGLUHFWLRQVQHZRSWLRQVDUHFRQVLGHUHGDQGRURQHRUPRUHRIWKH
UHTXLUHPHQWVDUHUHOD[HGRUDEDQGRQHGFRPSOHWHO\WKHOHDVWLPSRUWDQWGLPHQVLRQEHLQJ
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 :HUHFRJQLVHWKRXJKWKDWWKH\RIWHQKDYHWRPDNHWUDGHRIIVDQGWKDWWUDGHRIIVZLOOKDYHWREHEDVHGRQ
VRPHQRWLRQDERXWWKHUHODWLYHLPSRUWDQFHRIGLIIHUHQWLQWHUHVWVYDOXHVDQGWKHPDJQLWXGHRIFRQFHVVLRQV
DQGJDLQV
14
·VDFULILFHGµILUVW,QWKLVDSSURDFKHDFKFULWHULRQLVFRQFHLYHGRIDVDVXEVWDQWLYHILOWHUWKDW
D VROXWLRQPXVW SDVV LQ RUGHU WR EH VHOHFWHG ,Q RWKHU ZRUGV HDFK FULWHULRQ GHILQHV D
QHFHVVDU\FRQGLWLRQWKDWDVROXWLRQVKDOOKDYHWRPHHWLQRUGHUWR·SDVVµ
,QFKRRVLQJEHWZHHQWKHVHDSSURDFKHVZHPXVWFRQVLGHUDW OHDVWWZRTXHVWLRQV
2QHSHUWDLQVWRYDOLGLW\DVSRLQWHGRXWDERYHZHZRXOGZDQWWRUHFRQVWUXFWDOWKRXJK
LQDVLPSOLILHGIRUPWKHNLQGRIHYDOXDWLRQWKDWDFWRUVLQIDFWSHUIRUP,WLVQRWREYLRXV
ZKLFK RI WKHVH DSSURDFKHV FRPHV FORVHVW WR UHDOLW\ :H EHOLHYH WKDW GHFLVLRQPDNHUV
DFWXDOO\XVHVRPHFRPELQDWLRQRIWKHWZRPHWKRGVPRUHSUHFLVHO\WKDWWKHODWWHUVHUYHV
DVWKHGHIDXOWRSWLRQZKLOHDFUXGHYHUVLRQRIWKH·V\QRSWLFµDSSURDFKLVXVHGWRPDNH
WUDGHRIIV6HFRQGO\ZHDUHFRQVWUDLQHGE\ WKH UHTXLUHPHQWRIDQDO\WLFDO WUDFWDELOLW\ ,Q
WKLV FDVH WKH ODWWHU FULWHULRQ FOHDUO\ IDYRXUV WKH VHTXHQWLDO VDWLVILFLQJ DSSURDFK 2Q
EDODQFHZH WKHUHIRUHFRQFOXGH WKDW IRURXUSXUSRVHVDFDVHFDQEHPDGH IRU DGRSWLQJ
WKHVHTXHQWLDOVDWLVILFLQJDSSURDFKDWOHDVWDVDILUVWFXW
:H KDYH DOUHDG\ PDGH WKH DVVXPSWLRQ WKDW JRYHUQPHQW SROLFLHV RQ FOLPDWH
FKDQJH DUHPRWLYDWHG SULPDULO\ E\ D FRQFHUQ IRU QDWLRQDO HFRQRPLF ZHOIDUH:H QRZ
SURSRVH WR VWDUW RXW ZLWK D VWDUN LQWHUSUHWDWLRQ RI WKLV DVVXPSWLRQ VXJJHVWLQJ WKDW
FRUUHVSRQGHQFHZLWK VDOLHQWSULQFLSOHVRI IDLUQHVVPDNHV D VLJQLILFDQWGLIIHUHQFH RQO\ LQ
ZKDWPLJKWEHFDOOHGD·]RQHRILQGLIIHUHQFHµLHZKHUHWKHHFRQRPLFZHOIDUHFDOFXOXV
GRHVQRWJLYHFOHDUFXWFRQFOXVLRQV7KLVLVWDQWDPRXQWWRVD\LQJWKDWVWDWHEHKDYLRXUZLOO
EHJXLGHGE\QRUPVRIIDLUQHVVRQO\ZKHUHHFRQRPLFVHOILQWHUHVWLVDPELJXRXV7RWKRVH
ZKRDUJXHWKDWWKLVDVVXPSWLRQXQGHUUDWHVWKHVLJQLILFDQFHRIQRUPVZHFDQRQO\VD\
WKDWJLYHQWKHDPRXQWRIFHUWDLQW\SHUWDLQLQJWRJOREDOFOLPDWHFKDQJHHYHQWKLV·F\QLFDOµ
UXOHRIWKXPESUREDEO\OHDYHVDJUHDWHUVFRSHIRULQIOXHQFHWKDQRQHPLJKWH[SHFWDQG
WKDWZHZRXOGZHOFRPHLQSXWVDQGDGYLFHWKDWHQDEOHVXVWRIRUPXODWHDPRUH·YDOLGµ
DQGHTXDOO\WUDFWDEOHGHFLVLRQUXOH
2QH IDFWRUJURVVO\ FRPSOLFDWLQJDQ\DWWHPSW WRGHVFULEH WKHSUHIHUHQFHVRI WKH
EDUJDLQLQJSDUWLHVLVZKDWZHPD\FDOOFRQWLQJHQF\HIIHFWVPHDQLQJWKDWSUHIHUHQFHVDUHOLNHO\
WREH LQWHUGHSHQGHQW ,QRWKHUZRUGV WKHDWWLWXGHRIRQHJRYHUQPHQW WRZDUGVDJLYHQ
SURSRVDOLVOLNHO\WREHDIIHFWHGE\WKDWRIRWKHUJRYHUQPHQWV$WOHDVWIRXUPHFKDQLVPV
LQFRPH HIIHFWV FRPSHWLWLRQ HIIHFWV VDQFWLRQ HIIHFWV DQG QRUPDWLYH SHUVXDVLRQ 
FRQWULEXWHWRWKLV
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 7RDYRLGPLVXQGHUVWDQGLQJOHWXVHPSKDVLVHWKDWZHDUHQRWDVVXPLQJWKDWDFWRUVZKRVHHFRQRPLFVHOI
LQWHUHVWVDUHDPELJXRXVJLYHPRUHZHLJKWWRPRUDOFRQVLGHUDWLRQVWKDQRWKHUDFWRUV:KDWZHDUHVD\LQJLV
VLPSO\WKDWZHDVVXPHHFRQRPLFVHOILQWHUHVWWRKDYHOH[LFRJUDSKLFSULRULW\IRUDOODFWRUVOHDYLQJDOLPLWHG
VFRSHIRUFRQVLGHUDWLRQVRIIDLUQHVVRUHTXLW\WRKDYHDGHFLVLYHLQIOXHQFHRQSROLF\
15
,QFRPH HIIHFWV DULVH EHFDXVH SUHYHQWLQJ RU PLWLJDWLQJ GDPDJH WR WKH JOREDO
HQYLURQPHQWLVDSXEOLFJRRG7KHUHIRUHLIRQHFRXQWU\DOORFDWHVPRUHUHVRXUFHVIRUWKLV
SXUSRVHLWLVHTXLYDOHQWWRDQLQFUHDVHRILQFRPHIRURWKHUFRXQWULHV2WKHUWKLQJVEHLQJ
HTXDOWKLVIDFWRUWHQGVWRUHGXFHWKHODWWHU•VLQFHQWLYHWRDOORFDWHUHVRXUFHVIRUWKHVDPH
SXUSRVH
&RPSHWLWLRQHIIHFWVWHQGWRSXOOLQWKHRSSRVLWHGLUHFWLRQ$VXVHGKHUHWKLVFDWHJRU\
LQFOXGHV WZR GLIIHUHQW NLQGV RI FRQWLQJHQFLHV 2QH LV WKH LPSDFW RQ D FRXQWU\•V
FRPSHWLWLYH HGJH RI LPSRVLQJ XQLODWHUDO PHDVXUHV DIIHFWLQJ SURGXFW SULFHV 7KH RWKHU
UHIHUV WRFKDQJHV LQHQHUJ\PDUNHWV DQG LQGLUHFWO\DOVRFKDQJHV LQPDUNHWVIRUHQHUJ\
LQWHQVLYHSURGXFWV$WWHPSWVWRUHGXFHWKHXVHRIIRVVLOIXHOVZRXOGKDYHVRPHLPSDFW
RQWKHDEVROXWHDVZHOODVUHODWLYHSULFHVRIWKHVHIXHOV)RUPDMRUSURGXFHUVRISHWUROHXP
DQGFRDOWKHVHHIIHFWVFDQOHDGWRDVXEVWDQWLDOORVVRILQFRPHVHH7RUYDQJHUHWDO
&RQWLQJHQF\ HIIHFWV FDQ DOVR VWHP IURP H[SHFWDWLRQV RI QHJDWLYH RU SRVLWLYH
VDQFWLRQV WKUHDWV RU SURPLVHV %\ FUHGLEO\ WKUHDWHQLQJ WR SXQLVK GHYLDQW EHKDYLRXU RU
SURPLVLQJWRUHZDUGFRQFXUUHQWEHKDYLRXUDJRYHUQPHQWPLJKWLQGXFHRWKHUVWRVXSSRUW
LWVRZQSURSRVDO1HHGOHVV WRVD\H[SHFWDWLRQVRISXQLVKPHQWRUUHZDUGVPLJKWSOD\D
UROHHYHQLIQRWKUHDWVRUSURPLVHVDUHDFWXDOO\EHLQJPDGHH[SOLFLWO\
)LQDOO\ZKHQRQHVWDWHDOORFDWHVPRUHUHVRXUFHVIRUWKHSXUSRVHRISUHYHQWLQJRU
PLWLJDWLQJJOREDOFOLPDWHFKDQJH LWDUJXDEO\EHFRPHVPRUDOO\DQGSROLWLFDOO\PRUHGLIILFXOW
WR DFW DV D ·IUHH ULGHUµ )RU H[DPSOH LQ1RUZHJLDQ SXEOLF GHEDWH WKH SUHVXPSWLRQ LV
RFFDVLRQDOO\PDGH WKDW DGRSWLQJXQLODWHUDO1RUZHJLDQPHDVXUHV WR UHGXFHHPLVVLRQVRI
&2ZRXOGLQFUHDVHWKHPRUDODQGSROLWLFDOSUHVVXUHRQRWKHUVWRUHFLSURFDWH
7U\LQJWRPRGHODOORIWKHVHYDULRXVHIIHFWVH[SOLFLWO\ZRXOGEHDYHU\GHPDQGLQJ
WDVN:HVKDOOLQFOXGHWKHLPSDFWRQIRVVLOIXHOPDUNHWVLQPRGXOHD0RUHRYHUZHVKDOO
LQFOXGH D ZHDN YHUVLRQ RI WKH PRUDOSROLWLFDO SHUVXDVLRQ DUJXPHQW LQ PRGXOH E
%H\RQGWKDWZHZLOOH[SORUHWKHWKHPHRIFRQWLQJHQF\HIIHFWVVHSDUDWHO\VHH+ROWVPDUN
	+RYL
3UHSDULQJWRRSHQWKHEODFNER[RIGRPHVWLFSROLWLFV
6R IDU ZH KDYH FRQFHLYHG RI VWDWHV DV XQLWDU\ UDWLRQDO DFWRUV $V SRLQWHG RXW DERYH
KRZHYHU WKH SRVLWLRQV WKDW JRYHUQPHQWV WDNH LQ LQWHUQDWLRQDO QHJRWLDWLRQV DUH IRUPHG
WKURXJK PRUH RU OHVV FRPSOH[ GRPHVWLF GHFLVLRQPDNLQJ SURFHVVHV ZKLFK WHQG WR
SURGXFH RXWFRPHV WKDW GHYLDWH PRUH RU OHVV V\VWHPDWLFDOO\ IURP WKRVH PD[LPLVLQJ
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QDWLRQDOZHOIDUHLQFRQYHQWLRQDOHFRQRPLFWHUPV,QWKLVSURMHFWQRHIIRUWZLOOEHPDGH
WR LQFRUSRUDWH GRPHVWLF SROLF\PDNLQJ SURFHVVHV V\VWHPDWLFDOO\ LQWR WKH PRGHO
+RZHYHU IRFXVLQJ RQ D VPDOO QXPEHU RI FRXQWULHV OLVWHG RQ S  D VPDOOVFDOH
H[SORUDWRU\VWXG\ZLOOEHXQGHUWDNHQZLWKWKHGXDOSXUSRVHRIKHOSLQJXVDJHWDURXJK
LGHD DERXW WKH JHQHUDO LPSDFW RI GRPHVWLF SROLWLFV RQ QHJRWLDWLQJ EHKDYLRXU DQG E
GHWHUPLQH ZKDW ZRXOG EH D IUXLWIXO DQG SDUVLPRQLRXV FRQFHSWXDO IUDPHZRUN IRU
PRGHOOLQJWKHGRPHVWLFSROLWLFVRILQWHUQDWLRQDOQHJRWLDWLRQVRQHVXETXHVWLRQEHLQJWR
ZKDWH[WHQWGRPHVWLFSROLWLFVFDQEHDGHTXDWHO\FDSWXUHGLQWHUPVSDUDOOHOWRWKRVHWKDW
ZHXVHWRVWXG\LQWHUQDWLRQDOQHJRWLDWLRQV7KHODWWHULPSOLHVH[SORULQJKRZIDUZHFDQ
JHWE\FRQFHLYLQJRIWKHRXWFRPHVRIGRPHVWLFSROLWLFVDVDIXQFWLRQRIWKHGRPHVWLF
FRQILJXUDWLRQRILQWHUHVWVDQGYDOXHVWKHGLVWULEXWLRQRISRZHUDQGLQIOXHQFHDPRQJ
GRPHVWLFSROLWLFDODFWRUVDQG  WKH LQVWLWXWLRQDO VHWWLQJZLWKLQZKLFKQDWLRQDOSROLFLHV
DQGSRVLWLRQVDUHIRUPHGLHFKDUDFWHULVWLFVRIWKHSROLWLFDOV\VWHPLWVHOI
3RZHU
3RZHUDVDFRPSRQHQWLQQHJRWLDWLRQPRGHOOLQJ
)RU WKH SXUSRVH RI GHWHUPLQLQJ WKH VHWWOHPHQW UDQJH LW LV VXIILFLHQW WR LGHQWLI\ SLYRWDO
DFWRUVRUFRDOLWLRQVRIDFWRUVDQGGHWHUPLQHWKHLUSUHIHUHQFHV,QQHJRWLDWLRQVRQO\WKRVH
RSWLRQVWKDWVDWLVI\WKHPLQLPDOUHTXLUHPHQWVRIDOOSLYRWDOSDUWLHVDUHSROLWLFDOO\IHDVLEOH
7KLV LPSOLHV WKDW WKH IDWH RI HDFK RSWLRQ ZLOO EH GHWHUPLQHG E\ WKH PRVW GHPDQGLQJ
SLYRWDOSDUW\OHDGLQJWR·WKHODZRIWKHOHDVWDPELWLRXVSURJUDPPHµFI8QGHUGDO
7KHUHODWLYHSRZHURIQRQSLYRWDOFRPELQDWLRQVRIDFWRUVLVLUUHOHYDQWLQWKLVFRQWH[W
1RZWKHUHDUHDWOHDVWWZRUHDVRQVZK\ZHPD\ZDQWWRJREH\RQGWKHFRQILQHV
RIWKLVUHFLSH2QHLVVLPSO\WKDWRQFHZHLQWURGXFHWKHQRWLRQRISLYRWDOFRPELQDWLRQVRI
DFWRUVZHQHHG WRDVVLJQZHLJKWV WR LQGLYLGXDOSDUWLHVZKR  DOWKRXJKQRWSLYRWDO LQ
WKHLURZQULJKWDUHSRWHQWLDORUSODXVLEOHPHPEHUVRIVXFKFRDOLWLRQV(YHQ LIZHXVH
SODXVLELOLW\DVDFULWHULRQIRUVHOHFWLRQWKHQXPEHURIUHOHYDQWDFWRUVPD\EHTXLWHKLJK
6HFRQGO\RQFHZHJREH\RQGDVLPSOHGLFKRWRPRXVFODVVLILFDWLRQRIRSWLRQVWRH[SORUH
ZKLFKVROXWLRQVDPRQJWKRVHWKDWEHORQJWRWKHVHWWOHPHQWUDQJHDUHPRVWOLNHO\WREH
DGRSWHGZH DOVR QHHG WR JR EH\RQG WKH VLPSOH GLFKRWRP\ EHWZHHQ SLYRWDO DQG QRQ
SLYRWDODFWRUV
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 $QRWKHUSURMHFWLQSURJUHVVDW61)%HUJHQH[DPLQHVWKHLPSDFWRIXQLODWHUDOPHDVXUHVLQJUHDWHUGHSWK
DQGSDUWO\ZLWKTXDVLH[SHULPHQWDOWRROV0R[QHVHWDO
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 )RUDZHOONQRZQFRQWULEXWLRQWKDWDGRSWVWKLVSHUVSHFWLYHVHH3XWQDP
17
,Q WKH SURMHFW SURSRVDO ZH VXJJHVWHG WKDW D GLVWLQFWLRQ EH PDGH EHWZHHQ WKH
UHODWLYH SRZHU RI DFWRUV DQG WKH UHODWLYH VWUHQJWK RI EDUJDLQLQJ SRVLWLRQV %RWK DUH SRWHQWLDOO\
XVHIXOFRQFHSWVLQWKHVWXG\RIQHJRWLDWLRQVEXWWKH\DUHGLIIHUHQWLQWHUPVRIVXEVWDQWLYH
FRQWHQWV7KHIRUPHUPHDVXUHVWKHSROLWLFDO·ZHLJKWµZLWKZKLFKDQDFWRUFDQSURPRWH
RUGHIHQGLWVLQWHUHVWV7KHVWUHQJWKRIDEDUJDLQLQJSRVLWLRQLVXVXDOO\FRQFHLYHGRIDVD
IXQFWLRQRIWKHZLOOLQJQHVVRILWVSURSRQHQWVWRVWLFNWRLWXQGHUSUHVVXUH:HNQRZRI
QR VWUDLJKWIRUZDUGPHWKRG IRU WUDQVODWLQJ RQH LQWR WKH RWKHU ,Q WKLV VHFWLRQZH VKDOO
H[DPLQHKRZERWKWKHVHQRWLRQVFDQEHFRQFHSWXDOLVHGDQGPHDVXUHG:HVKDOOIRFXVRQ
ZKDWPLJKWEHFDOOHG·VWUXFWXUDOµDVSHFWVRQO\WKHEHKDYLRXUDODVSHFWVRISRZHUZLOOEH
GHDOWZLWKEULHIO\LQVHFWLRQ
5HVHDUFKPRGXOHGEDVLFJDPHSRZHU
,Q WKH SURMHFW GHVFULSWLRQ ZH GLVWLQJXLVKHG EHWZHHQ SRZHU LQ WKH EDVLF JDPH LH WKH
V\VWHPRI DFWLYLWLHV VXEMHFW WR UHJXODWLRQ DQGSRZHURU LQIOXHQFH LQ WKHQHJRWLDWLRQ JDPH
LHWKHGHFLVLRQPDNLQJSURFHVVLWVHOI7KHIRUPHULVDPDMRUGHWHUPLQDQWRIWKHODWWHU
EXWWKHQHJRWLDWLRQSURFHVVKDVLWVRZQORJLFDQGDUROHIRURWKHUNLQGVRIFDSDELOLWLHVDV
ZHOO%\LPSOLFDWLRQLWFDQUDUHO\LIHYHUEHIXOO\XQGHUVWRRGDVDPHUHUHIOHFWLRQRIWKH
EDVLFJDPH
,QRXUHFRQRPLFPRGHOOLQJ IRFXVLQJRQGDPDJH DQG DEDWHPHQW FRVWV UHVHDUFK
PRGXOH D SRZHU LQ WKH EDVLF JDPH ZLOO EH H[SUHVVHG DV WKH LPSDFW RI RQH DFWRU
V
EHKDYLRXU XSRQ WKH LQFHQWLYHV FRVWEHQHILW FDOFXOXV RI RWKHU DFWRUV )URP WKLV
SHUVSHFWLYH D SDUW\ ZKR
V RZQ EHKDYLRXU GRHV QRW DW DOO DIIHFW WKH FOLPDWH SROLF\
LQFHQWLYHVRIDQ\RWKHUSDUW\ZRXOGKDYH]HURSRZHURYHURWKHUVZKLOHDQDFWRUZKR
V
EHKDYLRXUFRPSOHWHO\GHWHUPLQHVWKHLQFHQWLYHVRIDOORWKHUDFWRUVZRXOGKDYHPD[LPXP
SRZHU IXOO FRQWURO 7KH ODWWHU FDWHJRU\ LV HPSW\ VR WKH LQWHUYDO WKDW ZH DUH DFWXDOO\
GHDOLQJZLWKLQFOXGHVSRZHUYHFWRUVUDQJLQJIURPFORVHWR]HURWRDSRVLWLYHILJXUHZHOO
EHORZWKHWKHRUHWLFDOPD[LPXP
,Q WKH SROLWLFDO DQDO\VLV RQH DFWRU
V GLUHFW SRZHU RYHU DQRWKHU FDQ EH VHHQ DV D
IXQFWLRQRILWVUHODWLYHFRQWURORYHUHYHQWVLPSRUWDQWWRWKHODWWHUFI&ROHPDQ
,Q WKHFRQWH[WRI DELODWHUDO UHODWLRQVKLSZHFDQ WKXV H[SUHVV$
V GLUHFWSRZHURYHU%
ZLWKUHJDUG WRDSDUWLFXODU LVVXH LDV.LD 8LE ZKHUH.LD LV$
V VKDUHRI FRQWURORYHU
HYHQWRULVVXHL≤.LD≤DQG8LELVWKHUHODWLYHLQWHUHVWRIDFWRU%LQWKHRXWFRPHRIWKH
                                                
18
 7RWDOSRZHU GLUHFW LQGLUHFWSRZHU LQGLUHFWSRZHUEHLQJSRZHURYHU WKLUGSDUWLHVZKRZLHOGSRZHU
RYHUWKHWDUJHWDFWRU
18
VDPH LVVXH ≤8LE≤ &RQYHUVHO\ZH FDQ H[SUHVV DQ DFWRU
V DXWRQRP\ RU LPPXQLW\ WR
H[WHUQDO SUHVVXUH DV D IXQFWLRQ RI WKH H[WHQW WR ZKLFK LW HIIHFWLYHO\ FRQWUROV HYHQWV
LPSRUWDQWWRLWVHOILQWKHFDVHRI$DXWRQRP\FDQEHH[SUHVVHGDV.LD8LD
7KHQH[WTXHVWLRQEHFRPHVKRZFDQZHWUDQVODWHWKLVQRWLRQRISRZHUDVFRQWURO
RYHU LPSRUWDQW HYHQWV LQWR DQRSHUDWLRQDOPHDVXUH WKDW FDQEHXVHIXO LQ DQ DWWHPSW DW
DQDO\VLQJWKHLQWHUQDWLRQDOFOLPDWHFKDQJHLVVXH")LUVWRIDOOZHVKDOOKDYHWRGHWHUPLQH
ZKDW DUH WKH FULWLFDO HYHQWV RU LVVXHV RYHU ZKLFK ZH ZDQW WR PHDVXUH FRQWURO 7KH
REYLRXVFDWHJRULHVRILPSRUWDQWHYHQWVLVJUHHQKRXVHJDVHPLVVLRQVDQGVHTXHVWUDWLRQ
(YHU\WKLQJHOVHWKHVDPHWKHODUJHUDFRXQWU\
VHPLVVLRQVWKHJUHDWHULWVFRQWULEXWLRQWR
WKH SUREOHP DQG WKHPRUH LPSRUWDQW EHFRPHV LWV SDUWLFLSDWLRQ LQ D VFKHPH WR UHGXFH
HPLVVLRQV 6LPLODUO\ WKH ODUJHU LWV DFWXDO RU SRWHQWLDO FRQWULEXWLRQ WR VHTXHVWUDWLRQ WKH
PRUHLPSRUWDQWEHFRPHVLWVSDUWLFLSDWLRQ
/HW XV SDXVH IRU DPLQXWH WR FRQVLGHU WKH LPSOLFDWLRQV RI WKH VWDWHPHQW DERXW
HPLVVLRQV $V LQGLFDWHG E\ WKH IRUPXODWLRQ ODUJH HPLVVLRQV VHUYH XQDPELJXRXVO\ DV D
VRXUFHRIQHJDWLYHSRZHULHDVDVRXUFHRIGLUHFWFRQWURORYHUWKHSUREOHPLWVHOI,WLVOHVV
REYLRXVZKHWKHUDQGLIVRKRZLWVHUYHVDOVRDVDVRXUFHRISRVLWLYHSRZHUHQDEOLQJDQ
DFWRUWRFRQWUROWKHGHYHORSPHQWDQGLPSOHPHQWDWLRQRIVROXWLRQV&OHDUO\WKHLPSDFWRI
DJLYHQHPLVVLRQFRQWUROPHDVXUHE\DPDMRUSROOXWHUZLOOEHODUJHUWKDQWKHLPSDFWRIWKH
VDPHPHDVXUHXQGHUWDNHQE\DPLQRUSROOXWHU7KLVKDVWZRLPSOLFDWLRQV)LUVWLWPHDQV
WKDW WKH LPSDFW RI XQLODWHUDO DFWLRQ XSRQ WKH SUREOHP LWVHOI ZLOO EH ODUJHU 2WKHU WKLQJV
EHLQJHTXDO WKH ODUJHUDQDFWRU•V·VKDUHµRI WKHDFWLYLWLHVFDXVLQJ WKHSUREOHP WKH OHVV
GHSHQGHQW LWZLOO EH XSRQ FRQWULEXWLRQV IURP RWKHUV WR EULQJ DERXW SUHIHUUHG FKDQJH
6HFRQGWKHLPSDFWRIHPLVVLRQFRQWUROPHDVXUHVE\DPDMRUSROOXWHUXSRQWKHLQFHQWLYHVRI
RWKHUVZLOOFHWHULVSDULEXVEHODUJHUWKDQWKDWRIPHDVXUHVXQGHUWDNHQE\DPLQRUSROOXWHU
:KDWLVQRWDSULRULFOHDUKRZHYHULVLQZKLFKGLUHFWLRQWKHLQFHQWLYHVRIRWKHUSDUWLHVZLOO
EH DIIHFWHG:KDWZHKDYH FDOOHG ·LQFRPH HIIHFWVµ DUH OLNHO\ WR EH QHJDWLYHZKLOH WKH
LPSDFWRIPRUDOSHUVXDVLRQRUSROLWLFDOFRPSHOOHQFHSUREDEO\ZLOOEHSRVLWLYHVHHVHFWLRQ
 7KH XSVKRW RI DOO WKLV LV WKDW SRVLWLYH SRZHU RYHU RWKHUV  LH WKH DELOLW\ WR
LQGXFH RWKHUV WR FRQWULEXWH  LV D PRUH FRPSOH[ FRQFHSW ZKLFK VHHPV WR EH UHODWHG
SULPDULO\WRRWKHUFDSDELOLW\LQGLFDWRUVVXFKDVWKHVL]HRIDFRXQWU\
V5	’HVWDEOLVKPHQW
LWVZHDOWKDQGWKHRYHUDOOVL]HRILWVHFRQRP\DJJUHJDWHSURGXFWLRQDQGFRQVXPSWLRQ
&RPELQLQJ D SRVLWLYH DQG D QHJDWLYH FRQFHSW RI SRZHUZRXOG FRPSOLFDWH WKH DQDO\VLV
VXEVWDQWLDOO\:HDUHFXUUHQWO\H[SORULQJKRZWKLVPLJKWEHGRQHEXWWKHFRQFOXVLRQPD\
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YHU\ZHOOEHWKDWWKHFRVWVLQYROYHGH[FHHGWKHEHQHILWVZHFRXOGKRSHWRREWDLQLQWKLV
SURMHFW
 $FWRUSRZHUQHJRWLDWLRQJDPH
$Q DFWRU•V ·ZHLJKWµ LQ WKH QHJRWLDWLRQ JDPH LV KHDYLO\ LQIOXHQFHG E\ KLV EDVLF JDPH
SRZHUEXWLQSROLWLFDOSURFHVVHVWKHUHZLOOXVXDOO\EHDUROHDOVRIRURWKHUFDSDELOLWLHVWKDW
DUHVSHFLILFWRDQGWRVRPHH[WHQWHYHQJHQHUDWHGE\WKHSROLWLFDOJDPHLWVHOI,WKLQN
VRXQGUHDVRQVFDQEHJLYHQIRUFRQFHQWUDWLQJRXUHIIRUWVDWOHDVWDWWKLVVWDJHRQILQGLQJ
D JRRGPHDVXUH RI EDVLF JDPH SRZHU1HYHUWKHOHVV D IHZZRUGV VKRXOG EH DGGHG WR
LQGLFDWHZKDWNLQGRI·SRZHUVRXUFHVµZRXOGKDYHWREHFRQVLGHUHGLQDQDQDO\VLVRIWKH
QHJRWLDWLRQJDPHLWVHOI
)LUVW RI DOO LW VHHPV WKDW LQIOXHQFH LQ WKH QHJRWLDWLRQ JDPH FDQ EH OLQNHG WR
OHDGHUVKLS UROHV  IRUPDO VXFK DV FRQIHUHQFH RU FRPPLWWHH FKDLUPDQVKLS DV ZHOO DV
LQIRUPDO HJEDVHGRQWKHUROHRIFRDOLWLRQVSRNHVPDQ VXSHULRUNQRZOHGJHSULYLOHJHG
LQIRUPDWLRQRU UHSXWDWLRQDQGSUHVWLJH FI<RXQJ8QGHUGDO7KH UHOHYDQW
IRUPDOSRVLWLRQV DQG WKHLU LQFXPEHQWV DUH HDVLO\ LGHQWLILHG DQGZH FDQ SUREDEO\ JHW D
IDLUO\JRRGSLFWXUHRIFRDOLWLRQOHDGHUVKLSDVZHOO7KHPDMRUSUREOHPLVWKDWZHKDYHQR
WKHRU\WKDWHQDEOHVXVWRGHWHUPLQH LQSUHFLVHTXDQWLWDWLYHWHUPVWKH LQIOXHQFH·ERQXVµ
WKDWFRPHVZLWKVXFKUROHV
6HFRQG LQ PXOWLSDUW\ FRQIHUHQFHV YRWLQJ LV RIWHQ XVHG DV D ODVW UHVRUW
PHFKDQLVPIRUDJJUHJDWLQJSUHIHUHQFHV(YHQWKRXJKWKHUROHRIYRWLQJLQLQWHUQDWLRQDO
FRQIHUHQFHVLVTXLWHGLIIHUHQWIURPWKDWIRXQGLQHJOHJLVODWLYHDVVHPEOLHVWKH·FHQWUDOLW\µ
RIDQDFWRULQPDNLQJRUEUHDNLQJZLQQLQJFRDOLWLRQVFDQEHDQDVVHWDOVRLQWKHIRUPHU
VHWWLQJ)RUPXODVIRUFDOFXODWLQJVXFKFHQWUDOLW\H[LVW VHHHJ6KDSOH\	6KXELN
WKHLUUHOHYDQFHWRLQWHUQDWLRQDOQHJRWLDWLRQVLVKRZHYHUVWLOODQRSHQTXHVWLRQ
)LQDOO\WKHRUHWLFDODVZHOODVHPSLULFDOQHJRWLDWLRQVWXGLHVKDYHGHPRQVWUDWHGWKDW
WDFWLFDOHIIRUWDQGVNLOOFDQEHDQLPSRUWDQWVRXUFHRILQIOXHQFH6NLOOLVQRWRULRXVO\KDUGWR
HVWLPDWHEXWWDFWLFDOHIIRUWLVXVXDOO\VWURQJO\FRUUHODWHGZLWKLQWHUHVWVDWVWDNH:HVKDOO
GHDOZLWKWKLVDVSHFWLQVHFWLRQ
,Q WKLV SURMHFW ZH VKDOO JLYH SULRULW\ WR FRQVWUXFWLQJ DPHDQLQJIXO PHDVXUH RI
EDVLFJDPHSRZHU,QDGGLWLRQVRPHH[SORUDWRU\ZRUNZLOOEHGRQHWRVHHKRZLPSRUWDQW
GLPHQVLRQVRIQHJRWLDWLRQJDPHFDSDELOLWLHVFRXOGEHLQFRUSRUDWHGEXWRXUDPELWLRQVKHUH
DUHTXLWHOLPLWHG1RIXOOVFDOHDQDO\VLVRIQHJRWLDWLRQJDPHSRZHUZLOOEHDWWHPSWHG
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5HVHDUFKPRGXOHHWKHUHODWLYHVWUHQJWKRIQHJRWLDWLQJSRVLWLRQV
,QWKLVVHFWLRQZHKDYHUHIHUUHGWRWZRGLIIHUHQWGDWDPDWULFHV2QHKDVDFWRUVVWDWHVDV
LWVXQLWVDQGSUHIHUHQFHVDQGSRZHUYHFWRUVDVFULWLFDOYDULDEOHVWKHRWKHUKDVSRVLWLRQVDV
LWV XQLWV DQG DWWULEXWHV RI WKHVH SRVLWLRQV DV YDULDEOHV 2XU RUGHU RI SULRULWLHV LV WR
FRQFHQWUDWHWLPHDQGHQHUJ\RQWKHIRUPHUEXWSDUWLFXODUO\ZKHQLWFRPHVWRGHWHUPLQ
LQJ ZKLFK RI WKH VROXWLRQV WKDW IDOO ZLWKLQ WKH VHWWOHPHQW UDQJH DUH PRVW OLNHO\ WR EH
FKRVHQDWKHRU\RI·SRVLWLRQVWUHQJWKµZRXOGEHXVHIXOHYHQHVVHQWLDO/HWPHWKHUHIRUH
DGGMXVWDIHZZRUGVWRLQGLFDWHKRZWKHODWWHUFDQEHLQFRUSRUDWHG
,Q VWULFWO\ GLVWULEXWLYH EDUJDLQLQJ WKH FRQIURQWDWLRQ EHWZHHQ SRVLWLRQV WKDW IDOO
ZLWKLQWKHVHWWOHPHQW UDQJH LVPRVWRIWHQFRQFHSWXDOLVHGDVDJDPHRI&KLFNHQ LHDVD
FRQWHVWRIQHUYHV1HJRWLDWLRQWKHRU\RIIHUVIRUPXODVIRUFDOFXODWLQJWKH·FULWLFDOULVNµRI
HQGLQJLQWKHQRQFRRSHUDWLYHVROXWLRQWKDWHDFKDFWRULVZLOOLQJWREHDUDQGWKLVFULWLFDO
ULVNLVGHULYHGDVDIXQFWLRQRIWKHUHODWLRQVKLSEHWZHHQSRWHQWLDOJDLQDQGSRWHQWLDOORVV
FI=HXWKHQ+DUVDQ\LDQG0LGJDDUG$VVXPHWKDWDQDFWRU•V$RZQ
SRVLWLRQ LI LPSOHPHQWHG ZRXOG JLYH LWVHOI DQ RXWFRPHZLWK WKH YDOXH8D RSSRQHQW•V
RIIHU9DDQGWKHQRQFRRSHUDWLYHVROXWLRQWKHYDOXH2D7KHPD[LPXPRU·FULWLFDOµULVN
RIEUHDNGRZQWKDW$LVZLOOLQJWRWDNHFDQEHFRPSXWHGDV
8D9D
8D2D
7KHUHDUHVRPHSX]]OHVRUDPELJXLWLHVLQWKHDSSOLFDWLRQRIWKHVHPRGHOVWRPXOWLODWHUDO
QHJRWLDWLRQVDQGRIFRXUVH VHYHUHGLIILFXOWLHV LQRSHUDWLRQDOPHDVXUHPHQWRIXWLOLWLHV
%DVLFDOO\KRZHYHUZHKDYHWKHDQDO\WLFDOWRROVUHTXLUHGWRHVWLPDWHWKHUHODWLYHVWUHQJWK
RISRVLWLRQVLQVWULFWO\GLVWULEXWLYHEDUJDLQLQJDQGUHVHDUFKPRGXOHDFDQJLYHXVDVHW
RILQSXWYDOXHVWKDWFDQEHXVHGIRUWKLVSXUSRVH
7KH SLFWXUH EHFRPHVPRUH FRPSOLFDWHG RQFH ZH DVVXPH WKDW QHJRWLDWLRQV DUH
·PL[HGµLQWKHVHQVHWKDWWKH\FRPELQHLQWHJUDWLYHDQGGLVWULEXWLYHDVSHFWV,QLQWHJUDWLYH
DQGPL[HGQHJRWLDWLRQVDWOHDVWWZRRWKHUIHDWXUHVRISRVLWLRQVDSSHDUWREHLPSRUWDQW
2QH LV WKH H[WHQW WRZKLFK DSRVLWLRQ LV FRQVLVWHQWZLWK LPSRUWDQW FRQVHQVXDO QRUPV
7KHRWKHULVFRJQLWLYHSURPLQHQFH%RWKDUHH[DPLQHGLQVHFWLRQFIDOVR
7KLVPRGXOHLV LQWURGXFHGHVVHQWLDOO\DVDGHYLFHWRKHOSXVGHWHUPLQHZKLFKRI
WKH VROXWLRQV WKDW IDOO ZLWKLQ WKH VHWWOHPHQW UDQJH DUH PRUH OLNHO\ WKDQ RWKHUV WR EH
FKRVHQ$FFRUGLQJO\LWZLOOEHDFWLYDWHGRQO\LQWKHILQDOVWHSRIWKHDQDO\VLVVHHVHFWLRQ

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7KHQHJRWLDWLRQSURFHVV^UHVHDUFKPRGXOH‘
,Q RXUPRGHO WKH QHJRWLDWLRQ SURFHVV KDV WKH VWDWXV RI LQWHUYHQLQJ YDULDEOH LWVHOI EHLQJ
VXEVWDQWLDOO\ DIIHFWHG E\ WKH QHJRWLDWLRQ V\VWHP EXW DOVR OHDYLQJ LWV RZQ LQGHSHQGHQW
LPSULQW RQ RXWFRPHV0RGHOOLQJ SURFHVV G\QDPLFV KDV ORZSULRULW\ LQ WKLV SURMHFW IRU
WZRPDLQUHDVRQV)LUVWZHEOXQWO\DVVXPHWKDWFKDUDFWHULVWLFVRIWKHQHJRWLDWLRQV\VWHP
PRUH SUHFLVHO\ WKH LQVWLWXWLRQDO VHWWLQJ WKH FRQILJXUDWLRQ RI SUHIHUHQFHV DQG WKH
GLVWULEXWLRQRISRZHUDUHPRUHLPSRUWDQWGHWHUPLQDQWVRIRXWFRPHVWKDQEHKDYLRXUDO
WDFWLFVDQGSURFHVVG\QDPLFV6HFRQGWRVWXG\DFWRUEHKDYLRXUDQGSURFHVVG\QDPLFVLQ
GHSWKZRXOGKDYHUHTXLUHGPXFKPRUHWLPHDQGUHVRXUFHVWKDQZHKDYHDYDLODEOHIRUWKLV
SDUWLFXODUSURMHFW,QSDUWLFXODUWKHLPSDFWRIIDFWRUVOLNHWDFWLFDOVNLOOSURFHVVJHQHUDWHG
VWDNHVDQGSDWKGHSHQGHQF\DUHQRWRULRXVO\KDUGWRGHWHUPLQHHPSLULFDOO\HYHQWKRXJK
PRVW LQVLGH REVHUYHUV ZRXOG DJUHH WKDW WKH\ FDQ SOD\ D VLJQLILFDQW UROH LQ VKDSLQJ
RXWFRPHV5DWKHUWKDQWDNLQJRQWKHFRPSUHKHQVLYHDQGGHPDQGLQJDJHQGDRISURFHVV
DQDO\VLVZHVKDOOIRFXVRQRQO\WZRDVSHFWVWKDWFDQEHGHDOWZLWKPRUHHDVLO\WDFWLFDOHIIRUW
DQGWKHSUHVVXUHJHQHUDWHGE\RYHUZKHOPLQJPDMRULW\DQG·PRPHQWXPµ
7KHQRWLRQRIWDFWLFDOHIIRUWLVDQDWWHPSWWRFDSWXUHRQHLPSRUWDQWEHKDYLRXUDO
DVSHFWRISRZHU0RGXOHGLVGHVLJQHGWRUHSUHVHQWSRZHUFDSDELOLWLHVHIIHFWLYHSRZHU
LVKRZHYHUDIXQFWLRQRIFDSDELOLWLHVDQGWKHLUXVHVHHILJXUH
)LJXUH(IIHFWLYHSRZHUDVDIXQFWLRQRIFDSDELOLWLHVDQGEHKDYLRXU
%HKDYLRXUWDFWLFDOHIIRUW
&DSDELOLWLHV (IIHFWLYHSRZHU
$SODXVLEOHDVVXPSWLRQLVWKDWRWKHUWKLQJVEHLQJHTXDOWKHJUHDWHUWKHHIIRUWVPDGHE\DQ
DFWRU LQ SURPRWLQJ RU GHIHQGLQJ KLV LQWHUHVWV WKH JUHDWHU KLV LQIOXHQFH ZLOO EH 7KH
DPRXQWRIHIIRUWLQYHVWHGE\DQDFWRULQDSDUWLFXODULVVXHFDQPRVWVLPSO\EHVHHQDVD
IXQFWLRQRI D KRZPXFK LV DW VWDNH DQG E DYDLODEOH UHVRXUFHV$ FUXGHPHDVXUH RI
UHOHYDQWSROLWLFDOUHVRXUFHVLV LQFOXGHGLQPRGXOHG6WDNHVFDQVLPSO\EHGHULYHGDVD
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IXQFWLRQ RI GDPDJH RU DEDWHPHQW FRVWV WKH JUHDWHU WKH GLIIHUHQFH LQ GDPDJH RU
DEDWHPHQWFRVWVEHWZHHQFRQWHQGLQJSROLF\RSWLRQVWKHPRUHLVDWVWDNHIRUDQDFWRU
7KHQRWLRQVRIRYHUZKHOPLQJPDMRULW\DQGPRPHQWXPERWKUHIHUWRSDUWLFXODUIRUPVRI
FRQWLQJHQF\VHHVHFWLRQ7KHEDVLFDUJXPHQWLVVWUDLJKWIRUZDUGRWKHUWKLQJVEHLQJ
HTXDO WKH SUHVVXUH IHOW E\ DQ ·RXWOLHUµ WR FRQIRUP WHQGV WR LQFUHDVH D WKH PRUH
RYHUZKHOPLQJ DQG PRUH FRPSDFW WKH PDMRULW\ LW IDFHV DQG E WKH JUHDWHU WKH
·PRPHQWXPµRIWKHQHJRWLDWLRQSURFHVVLHWKHJUHDWHUWKHUDWHRIFRQYHUJHQFHDPRQJ
RWKHUSDUWLHVVHHHJ)ULHGKHLP
(PSLULFDO DQG H[SHULPHQWDO UHVHDUFK FRUURERUDWHV DOO WKHVH SURSRVLWLRQV LQ
JHQHUDOIRUP7REHXVHIXOIRURXUSXUSRVHVZHRQFHDJDLQKDYHWRWUDQVIRUPWKHPLQWR
VSHFLILF IRUP:H SURSRVH WRPRGHO WKH LPSDFW RI WDFWLFDO HIIRUW VLPSO\ DV D FRHIILFLHQW
·ZHLJKWLQJµ WKH LPSDFW RI EDVLF JDPH FDSDELOLWLHV )RU H[DPSOH UDQNLQJ WDFWLFDO HIIRUW
FUXGHO\ LQWRWKUHHFDWHJRULHVZHFDQDWWULEXWH WKHFRHIILFLHQW WRDFWRUV LQ WKHKLJK
HIIRUWFDWHJRU\DQG[[DQG\\WRWKRVHLQWKHFDWHJRULHVRILQWHUPHGLDWHDQGORZHIIRUW
UHVSHFWLYHO\![[!\\:LWKUHJDUGWRWKHLPSDFWRIRYHUZKHOPLQJPDMRULW\ZHFDQ
DVVXPHWKDWLWZLOOEHDFWLYDWHGRQO\LIWKHVNHZH[FHHGVDFHUWDLQWKUHVKROGVD\DQG
WKDW LW FDQ LQGXFH FRQFHVVLRQVRQO\ZLWKLQ DQDUURZ UDQJHRIRSWLRQV WKDW DUH FORVH WR
HTXDOLQRYHUDOODWWUDFWLYHQHVV7KHQRWLRQRIPRPHQWXPZLOOEHWUHDWHGDVDPHFKDQLVP
UHLQIRUFLQJWKHLPSDFWRIRYHUZKHOPLQJPDMRULW\
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 ,QQHJRWLDWLRQ WKHRULHV DQ DFWRU•V LQWHUHVW LQ D SDUWLFXODU LVVXH LV VHHQSDUWO\ DV D VRXUFHRIZHDNQHVV
SDUWO\ DV D VRXUFHRI VWUHQJWK %DFKDUDFK	/DZOHU7KH WZRSURSRVLWLRQVFDQKRZHYHU HDVLO\ EH
UHFRQFLOHGLISURSHUO\VSHFLILHG7KHJUHDWHUDSDUW\•VLQWHUHVWLQDSDUWLFXODULVVXHWKHPRUHLW LVZLOOLQJWR
SD\ LQ RUGHU WR REWDLQ D IDYRXUDEOH RXWFRPH RWKHU WKLQJV EHLQJ HTXDO $Q RSSRQHQW FRQWUROOLQJ WKH
RXWFRPHRIWKDWLVVXHFDQWKXVH[WUDFWDKLJKSULFHIRUDFFHSWLQJDSDUWLFXODUDJUHHPHQW1RZWKHSULFHWKDW
DSDUW\LVZLOOLQJWRSD\FDQDWOHDVWLQSDUWEHSDLGLQWKHIRUPRIEHKDYLRXUDOHIIRUW7KHJUHDWHUDSDUW\•V
HIIRUWWKHJUHDWHULVOLNHO\WREHLWVLQIOXHQFHFHWHULVSDULEXV0RUHRYHULQLQWHJUDWLYHQHJRWLDWLRQV·QHHGµ
ZLOO VRPHWLPHVEH DQ LPSRUWDQW FULWHULRQRI GLVWULEXWLRQ IDYRXULQJ DSDUW\ZLWKPXFK DW VWDNHRYHURQH
ZKLFKLVRQO\PDUJLQDOO\DIIHFWHG
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2XWFRPHV
2XUPRGHO LV GHVLJQHG WR DQVZHU WZRTXHVWLRQV DERXW DQ DFWXDO RUSRWHQWLDO SURSRVDO
7KH ILUVW LV ZKHWKHU WKH RSWLRQ EHORQJV WR WKH VHWWOHPHQW UDQJH ,I LW GRHV D VHFRQG
TXHVWLRQ EHFRPHV ZKHWKHU LW LV PRUH RU OHVV OLNHO\ WKDQ RWKHU RSWLRQV VDWLVI\LQJ WKH
PLQLPDOUHTXLUHPHQWVWREHFKRVHQDVWKHILQDORXWFRPH
7KHRUHWLFDOO\ DQRSWLRQEHORQJV WR WKH VHWWOHPHQW UDQJH LI LW LV SUHIHUUHG WRQR
DJUHHPHQW E\ DOO QHJRWLDWLQJ SDUWLHV $Q RSWLRQ ZKLFK VDWLVILHV WKLV FULWHULRQ ZLOO
SUHVXPDEO\ REWDLQ XQDQLPRXV VXSSRUW SURYLGHG WKDW QR EHWWHU DOWHUQDWLYH LV DYDLODEOH ,Q
SUDFWLFHRIFRXUVHVXFKDOWHUQDWLYHVDOZD\VH[LVWIRUDWOHDVWVRPHDFWRUVDQGVRPHWLPHV
HYHQIRUDOO7KXVEHORQJLQJWRWKHVHWWOHPHQWUDQJH LVRQO\DQHFHVVDU\FRQGLWLRQIRUDQ
RSWLRQWRTXDOLI\DVDILQDOVROXWLRQLWLVGHILQLWHO\QRWDVXIILFLHQWFRQGLWLRQ
’HFLGLQJZKHWKHUYDULRXVRSWLRQVEHORQJ WR WKH VHWWOHPHQW UDQJH LVRQO\ D ILUVW
VWDJH LQ VHSDUDWLQJPRUH OLNHO\ IURP OHVV OLNHO\ VROXWLRQV7KH VHFRQG VWDJH FRQVLVWV RI
WU\LQJWRGHFLGHZKLFKRSWLRQVLQWKLVUDQJHLVDUHPRVWOLNHO\WRSUHYDLO:HSURSRVH
WR DGGUHVV WKLV VHFRQG TXHVWLRQ LQ WZR VWHSV 7KH ILUVW FRQVLVWV RI HOLPLQDWLQJ RSWLRQV
ZKLFK DUH 3DUHWRLQIHULRU LH RSWLRQV ZKLFK DUH FRQVLGHUHG OHVV GHVLUDEOH WKDQ VRPH
RWKHURSWLRQE\DWOHDVWRQHFRXQWU\DQGQRWPRUHGHVLUDEOHE\DQ\RWKHUFRXQWU\7KLV
HOLPLQDWLRQUXOHLVQRWOLNHO\WRWDNHXVIDUKRZHYHU,QIDFW LIDWWHQWLRQ LVUHVWULFWHGWR
SURSRVDOVZKLFKKDYHDFWXDOO\EHHQDGYDQFHGE\ VRPHFRXQWU\GXULQJ WKHSURFHVV WKH
FDWHJRU\RI3DUHWRLQIHULRUVROXWLRQVFRXOGYHU\ZHOOWXUQRXWWREHHPSW\7KHUHIRUHZH
VKDOOKDYHWRSUHSDUHIRUDVHFRQGVWHSZKLFKLQYROYHVUDQNLQJRSWLRQVLQWHUPVRIWKH
DJJUHJDWHSRZHURIWKHLUDGYRFDWHVPRGXOHGDQGRULQWHUPVRIWKHUHODWLYHVWUHQJWK
RIFRPSHWLQJSRVLWLRQVPRGXOHH
$QVZHUV WR ERWK WKHVH TXHVWLRQV FDQ EH JLYHQ IRU WZR DOWHUQDWLYH DVVXPSWLRQV
DERXWSDUWLFLSDWLRQ7KHGHIDXOW RSWLRQ LV WR WDNH WKH VHWRISDUWLFLSDQWV DVGHWHUPLQHG
H[RJHQRXVO\DQGDVNZKLFKVROXWLRQVFDQWKLVSDUWLFXODUVHWRIDFWRUVMRLQWO\DSSURYHRI
DQG LPSOHPHQW7KHRWKHURSWLRQ LV WR WUHDW SDUWLFLSDWLRQ DV DQ HQGRJHQRXV YDULDEOH
DQGDVNZKLFKVROXWLRQVFDQEHHVWDEOLVKHGE\VRPHVXEJURXSRIDFWRUV:KHQHYHUWKHUH
DUH VXEVWDQWLDO GLIIHUHQFHV DPRQJ DFWRUV LQ WHUPV RI SUHIHUHQFHV DQG FDSDELOLWLHV
SUREOHPVROYLQJE\FRRUGLQDWHGDFWLRQZLWKLQDVPDOOHUVXEJURXSLVDGLVWLQFWSRVVLELOLW\
:HVKDOO H[DPLQH IHDVLELOLW\ IURPERWK WKHVHSHUVSHFWLYHVEXW WKH IRUPHUZLOO VHUYH DV
RXUSRLQWRIGHSDUWXUH
)LQDOO\ D IHZZRUGV VKRXOG EH DGGHG WR VHW RXU DPELWLRQV VWUDLJKW ,Q WKHRU\
SROLWLFDOIHDVLELOLW\LVDGLFKRWRPRXVFRQFHSWHLWKHUDQRSWLRQEHORQJVWRWKHVHWWOHPHQW
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UDQJH RU LW GRHV QRW &RQVLVWHQW ZLWK WKLV FRQFHSWLRQ QHJRWLDWLRQ WKHRU\ RIWHQ XVHV
FRQFHSWV VXFK DV ·UHVLVWDQFH SRLQWµ :DOWRQ	0F.HUVLH  WR GUDZ D VKDUS OLQH
EHWZHHQDFFHSWDEOHDQGQRQDFFHSWDEOHVROXWLRQV:HKDYHQRDPELWLRQVRIEHLQJDEOHWR
JLYHRXUDQVZHUVZLWKVXFKDKLJKGHJUHHRISUHFLVLRQ1RUGRZHEHOLHYHWKDWWKHDFWRUV
WKHPVHOYHVDOZD\VVWDUWRXWZLWKZHOOGHILQHGUHVLVWDQFHSRLQWV3DUWLFXODUO\ZKHQGHDOLQJ
ZLWKLVVXHVFKDUDFWHULVHGE\FRQVLGHUDEOHXQFHUWDLQW\LQWKLVFDVHPDLQO\DERXWQDWLRQDO
GDPDJH FRVWV  DQG FRPSOH[LW\ DPRUH DGHTXDWH XQGHUVWDQGLQJ RI WKH SURFHVV ZRXOG
EXLOGRQ WKHDVVXPSWLRQ WKDWDFWRUVVWDUWRXWZLWKVRPHPRUHRU OHVVFOHDU LGHDV DERXW
ZKLFK VROXWLRQV WKH\ ZLOO QRW DFFHSW DQG VRPH LGHDV DERXW ZKDW ZRXOG TXDOLI\ DV D
VDWLVIDFWRU\VROXWLRQ,QEHWZHHQWKHUHZLOOEHDJUH\]RQHRI·PD\EHVµ)RUVRPHDFWRUV
WKLV ]RQH PD\ EH IDLUO\ ODUJH DW WKH RXWVHW 7KH LPSOLFDWLRQV IRU RXU SURMHFW FDQ EH
VXPPDULVHG DV IROORZV ’RQRW H[SHFW XV WR EH DEOH WR GUDZ D VKDUS OLQH EHWZHHQ
SROLWLFDOO\IHDVLEOHDQGQRQIHDVLEOHVROXWLRQVH[FHSWLQWKHRU\+RZHYHUUHFDOOWKDW
ODFN RI FRQFOXVLYHQHVV LQ WKLV UHVSHFW LV QRW QHFHVVDULO\ D V\PSWRP RI PRGHO LP
SHUIHFWLRQVDPELJXLW\DQGIOX[DUHLQIDFWLPSRUWDQWIHDWXUHVRIWKHUHDOZRUOGQHJRWLDWLRQVWKDWZH
DUHWU\LQJWRPRGHO
$FNQRZOHGJHPHQW 7KH DXWKRU JUDWHIXOO\ DFNQRZOHGJHV XVHIXO FRPPHQWV WR HDUOLHU GUDIWV IURP .QXW +
$OIVHQ &,&(52DQGVHYHUDO IRUHLJQFROOHDJXHV LQFOXGLQJ5REHUW/)ULHGKHLP 8QLYHUVLW\RI6RXWKHUQ
&DOLIRUQLD -R\HHWD*XSWD DQG0DWWKLMV+LVVFKHP|OOHU )UHH8QLYHUVLW\$PVWHUGDP(GZDUG$3DUVRQ
+DUYDUG8QLYHUVLW\DQG2UDQ5<RXQJ’DUWPRXWK&ROOHJH
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